; e3eW eTRRS, Z[ d6dT, e8Lg~ 0 ow nOp N~~~~~~~ Field of the Inverrtiorr

Pyrazi none ‘WI bi tors Backgroccnd of the | ~ave~ati 0~z n~~~~-DEfridd!
pr esent m%ﬁ%@“\mﬁ\m\ es to novel conpounds that function as proteolytic
enzynme i nhi ors .and particularly to a new class of thrombin inhibitors.
10 Rel ated Art '5908% eases are enzynes that cleave proteins at single,
specific peptide bonds. Proteases can be classified into four generic

cl asses: serine, thiol or cysteinyl, acid or aspartyl, and netall oproteases
(Cuypers et al., J. Biol. Chenz ?57:7086 (1982)). Proteases are essenti al
to a variety of biological activities, such as digestion, 35 formation and
di ssol ution of blood clot q;y,rﬁqhgg@qlb}&@agggnhﬁﬁt@,fgmne reaction to foreign
cells and organisnms. Aberrant proteolysis is associated with a nunber of

di sease states in man and ot her manmal s. The human neutrophil proteases,

el astase and cathepsin G have been inplicated as contributing to disease
states marked by tissue destruction. These di sease states include
enphysema, rheumatoid arthritis, 20 corneal ulcers and gl oneryl ar
nephritis. (Barnet, in Enzyne Inhibitors as Drugs, Sandier, ﬂWWIme[m jty
Park Press, Baltinore, ( 1980)). Additional proteases such a ’// 1
esterase, C- 3 convertase, urokinase, plasm nogen activator, acro09éfss and
kal l'i kreins play key roles in normal biological functions of mammals. In
many iSnstances, it is beneficial to disrupt the function of one or nove
proteolytic enzynes 25 in the course of therapeutically treating a mammal .
~ 0 0 E c zooz Serine proteases include such enzynes as el astase (human

| eukocyte), cathepsin G p'BﬁE’k&oz@iéojﬁh@Wt%@nﬁ&z?’ convertase, urokinase,
pl asm nogen activator, acrosi n,° chynotTypsin, trypsin, thronbin, factor Xa
and kal l'i kreins. Human | eukocyte el astase is rel eased by pol ynor phonucl ear

| eukocyt es aigﬁeéi ijt eé of .inflammation and thus is a contributing cause for
a nunber of AL YE Cathepsin Gis another human neutrophil serine
prot ease. Conpounds with the ability to inhibit the activity of these

enzynes are expected to have an antiinflammatory effect useful in the
treatment of gout:PePHEEHHYVERPHFIRIE fot'ioéfeléﬂ‘ﬂp?i’tnﬂéha‘ifH‘?"I“&PrﬁSéF‘BF%}ytHi seases,
and in the t&eahiBmibiefs, § SRy EHHERLJIAP ST roditin Hlivitoypsi n are

di gestive enzymes. Inhibitors of these enzynes are useful in treating
pancreatitis. Inhibitors of urokinase and plasm nogen activator are useful
in trgating gyeessgive cell growth disease states, such as benign prostatic
hypertrophy. prostatic carcinoma and psoriasis. The serine protease

t hrombi n occupies a central role in henpstasis and 15 thronbosis, and as a
mul tifactorial pr 10, n er of ef t i t.S,
endot hel i al cell srf;&gérrsﬁ%%rﬁQﬁ%ﬁ%ﬁ%éﬁégqg%,pr?tgﬂ %ég/n%geé,?peﬁﬁ%%fgg?%,ndgnd neur ons.
Act i vati on dfrotehes codgpullasified itasoagendrivretaasgs: seritdyerioltdneysteinylj sl ¢ pat hway

(contact activatio r the extrinsic path i vat L€ osure of
pl asna to a %&ﬁ‘?ﬁég)f’ﬂ‘gﬂe%pogrlff}eﬁleég,ém@ﬁ%a‘?égx\’?)c/)B ((?Zgéshéin' %éaﬁbégzlrﬁﬁssue fact or
rel ease) | eapistehss ars edsk@sal 20 Dhaldtpiienidlcgital exavitiss, tshel a€ digegdivge on N

t hronbi n. Thrombj n cl eav s,fibfri(gc%en _ul imaterlgil | eadi ng to a henpstatic
plug Pcl ot fOFRAUOPGRY dispvEnn ¢iPlepd S Uatrerrodichpriwtt Be HPERIGRECHOMNI que
proteol ytic flsavaas a olghfisms! IAbéH&Jt?F&ealmﬁi@méacra@ewhoarmﬁ@@y&hl In,

Serni hars in Henhzatol ogy 31(4):270-27 1994)), and autoanplifies its own
product i on tdipessatetes if med bakithereediamils rd hetmen ngutiophil pretegseselastheonbi n 25
function havg it ty ' ' : ' r. and

noncar di ovasagltﬂ1 Icg@ Elgglg}géa!%ag’se I.%%%g{g{l%r%s%ggf gong&ﬁ%{nﬁggo cgge;algén%é{%ﬁg#lé%sbg in the
coagul ati on tratdhmiructioac (Thesedisaass gattainemdanemphykans, sheudmtadalticiak,ci um on a
phosphol i pi d_nmenprane thereby form ng a prothranbi ngse conpl ex. This

br ot Mo b o RS b o e Ch P o Gk i GHBIR 804t BhiTes( O aeson:
Bl ood Coagar$ahied Rda 0divietdpyipasd B’r%bs?B‘ziﬁibe%e,@@@OX)l%%i)ibn fdt&kes sRihood

Coagzrl ation and F~br~rnolvsis ~ (Supp ) SA47-S58 (1994)). 10DEC

20D? ., -, aspiaswin 6r kesterageaCdepnyaitass; brokinaieghiasmipogsnpetivalon agidsiant age over
agents that dinegt!ly inhjbit thronbin.si.nee dir I W nhi bitors
still perm tglg |k§fr}1'|5(¥el¥%s rll krﬁ:Yv{/Olte%]rnon:@i’n%ll bé(gﬂ%l?%?\&ngﬁ&zsfgp\a%%@sm Q%B Topol ,
Girczrl.ati onin®&fc3dy, ithgBenthidial {oHRdpt theHandeidh of Gle@d chotiomoubiatic eayasnd

Fi brinolysis S (Suppl 1):547-S58 (1994)). 5 In vivo diagnostic inmaging

met hods for iR copES Of tgrareriHy trepdieet BEBRpr evi ousl y reported. These

i magi ng nmet hods use conpounds that are delectably |abeled with radi oactive
or paramagnetic atons. For exanple, platelets |abeled with the gamm
emtter, In-111, can be enployed as an imagi ng agent for detecting thronbi
(Thakur, M L. et al., Thronb Res. 9:34 ( | 976); Powers et al , Nezrr~ol o~
10 32:93S (t987?)). The thronbol ytic enzyne streptoki nase | abeled with

o o ~ 2 a2



1% (in contrast to fibrinogen) and | abeled with Tc-99m have been pr ool @€C 7007
as imagi ng agents (Berger et al., U S. Patent No. a024,829 ( | 991 ); Dean
et al.. US. Pat. No. 4,980,148 (1990)). The use of the paranagnetic
contrasting agent, gadoliniumdiethylenetriam nepentaacetic acid in
magneti c resonance i nmagi ng of patients treated by thronbolysis for acute
myocardi al infarction has been reported (De Roos, A et 20 al . Int. .I.
Cara' Inmaging 7:133 (1991 )). Radiol abel ed and paranagnetically | abel ed

al pha- ket oam de derivatives have al so bgen proposed as thronbus inmaging
agents (Abelman et al., U S. Patent No.“a656,600). A need continues to
exi st for non-peptidic conpounds that are potent and sel ective protease-

i nhibitors, and which possess greater bioavailability and fewer 2~
side-effects than gufifeRididas@VathadL&nPER)8asss LR hehin 1AKERAI Ngly, new
cl asses of potent protease inhibitors, characterized by potent inhibitory
capacity and |cathepsinménl plagmino k- biesigrasar €3 peneentasal rpkinaseu absisminoper apeut i ¢

agents for a variety of .c Ltions,. includi tr eatgrent, . a.nunmber of
mammal i an pr otaégﬁeﬁ ’I%Cr%ﬁl%ggg’é&g?}gl bt?fpgm’t O(g%%"éac r%é’fdkgﬁl Ui i=na~y of the
| nventi o The presemMunianv@kbiyddclagasdiis eizhed by @oRaeeihomitidae (ulodyihsae .
(hydr azi noam di ne) _and al ,koxléglﬁani di ne. (al koxyam noam di ne) pyrazi nones
havi ng For mul #itFs iElagupationpathiny 1 ¢ FtriPup&cayfederaiEber Rfdissaxsiesng
conpounds of T fruH!@id anofBEnDRMEAuGSPIIORARS pRfealeN e RHRIRI wiBYRNt i on axe
potent inhibitors”of proteases, especially trypsin-like serine proteases.
such as chynotabiljis it inhibiy ple eetivith rad ridse enpioes rarh exmseted dethgve Xa.anert ai n of
the conpounds ,exfiBlbr AR (ERATRGRL Gl ¥ hobi thitndlidi @R REhEhEY e

i nhi bition of ronbi ﬁ', or are Internedrates userul tor torm ng conpounds
havi ng anti t hriofilmhatcryaditdasest ynd iAltBo trpatmenitdd dmphysene! Mg smoatypsid andhi bi ti ng

or treating aberrant proteolysis i .ma | and nmethods of. treating
Chronbli o | domeiite SIS Pes DROPS e PERrRE P GRe P Aabm by
adm ni st eri ng ARcrediie ClnhbaoR 6PMBkin&k i HAMRRIGETacalahQi ik ful e trekfh®; | NVention
i ncl udes a conposition for inhibiting loss of blood platelets, inhibiting
formati on of BXeRSH HEedleap i disgRE igiee-Such 35 RETHI RIPHRJICASPHHEPYNPOF A Dr i n, 15
i nhi bi ting thrQuiiss.f00 P88, and inhibiting enbolus formation in a
manmal , conprising a conpound of the invention in a pharmaceutically
accept abl e carri er Thilsedne powepEshIamiG osprpico pteewrphroly ih Aeingefasis and
ant i coagul ant i pl I .5, : j
conpos??i ons ?&Ir? éélgigg‘ﬁe% aﬁ)ulgllggt%?l i B@bgéﬁ %E%g&gknégogfé%g%@éggbrgans in
order to effedcndothdiateslls,egnaotthinmistieoredls, ROkAy®e pheokdadedindrecuneishods of
inhibiting or freating. aberrant prot Siis .hn mml , .and et hods for
treating rryoca‘%‘C VAT ngt Tgrcgg %ugagl;onﬁ?]sscfi %ﬁb‘éuﬁlneééjﬁré?e ‘snnglrnéllgé)? thrW eagt‘éor?%& s; deep
vei n t hr onbosistivadiossenthe atiedsic phithawaGetinaton bpagrdsakiodiplaemased oy- t r auna,
sepsi s or tunor tast asi s;, henodi al ysi §; cardi.opul nonary bypass surgery;
adul t respi 1 aBRYeLt P EES YegtToNEe BRIKA R eI R bler thr i 1 5.
ul cerapove 25 F®idchébicall dVeik afat OshiveiBloaskiambm THHEkIE QRAWsAfdriobsh during .
chenot herapy; Al zheiner's disease; Down's syndrone; fibrin formation in the
eye; and woundfeaifly iggdingitiphempsidc plus (TRt gRlHR AR Plaiftar e as
ant i coagul ant Mhém%ruﬁa&e%%yu!a aéavggydgf Bl bey blrRke b RAbRL&ENS S used in
in bl oo

the manufacture of devices use bl coll ection, blood circulation, and
bl ood st or age,(CoughtinaS$erguarh ét Bemarolggodd4 X 78t 373i(5993D, arsloiwtasaplifipd isod
col l ection syrjin ng t % %I' .and eNBy:y.: C 2002 -s
The invention & %gr%g%éﬁgﬁéfé?&%’ ?rg eﬁg kf%%ﬁgné%ﬁci@gs’tl éb]tt(ﬁ%ggﬁ@é)g]r}ﬁnci ty of a
surfacgsin a nanimeh Imveathempdhitiagpdtentiahen surboacef @idihvasculovabdmbhy or
noncoval ently, a.cor’ql)li)ugd of the invention.
cardiovascular diseases.
Factor Xa is another serine protease in the coagulation pathway. Factor Xa
associates with factor Va and calcium on a phospholipid membrane thereby forming
a prothrombinase complex. This prothrombinase complex then converts
30, prothrombin to thrombin (Claeson, Blood Coagulation and Fibrinolysis 5:411-436

(199%94): Harker. Blood Coagulation and Fibrinolysis 5 (Suppl 1):S47-S58 (1994)).



I n anot her aspect, the present invention includes conpositions which ﬁh@ E
+useful for in vivo imaging of thronbi in a mammal, conprising a conpo E QM7
the present invention which is capable of being detected outside the body.
Preferred are conpositions conprising a conpound of the present invention

and a detectable | abel, such as a radioactive or paramagnetic atom In

anot her aspect, the present invention provides diagnostic conpositions 10
which are useful for' in vivo imaging of thxonbi in a mammal, conprising a
pharmaceutically acceptable carrier and;_a diagnostically effectlve anount

of a compound or conposition of the present i nvention. In another aspect,

the present invention includes nethods which are useful for in i~i,~o0

i maging of thrombi in a mamual. 15 Detoil ecl Description of the Preferred
Ezbodijraentslmﬁmeumaémoﬁxah@tpmgh@nmﬂhnmemhhmngiW@kaﬁmmmanbmmus of

o vat o g T Sk, FeeetQronap Pnfvs b pamilhBofhn ¥or” Sreri

Wis hydr Ogenthrﬁnbm%eﬁ@@mnRL@ﬁ%ovﬁ a(n@l‘l"o})&Nld@@ulaﬂbn OR3): 184 396)(PN4G0, 20
wherein s is 0-4; DEC Z00 -6 R R (CH R-"),, where t is

0-3, and eachHrrker. Bé@ﬂd CE&@%%%W!6#10@1Sfo5e(r9ml 1): éﬁcgﬁ GO4)) CH( CH-) r
where pyis 1-4, 5 M’*’ﬁl Qgiao& &(r%g%?g met\’x\%ﬁri%r ana%aslal%? }}ﬁ)r%xl:}y)avé pe&dt) "

whereint is 0-3, an be the sane or erent, wherein (R"),
cap al so f or np@viously repotthd. CThespnnas@mg mdthb@s @p c,ompymidsahd(yxre, detectably
it oront.  whEPEE eSS ridesp R Fagourels neEER BRI Dy o
. ~cycl oal kyl, trB-ga@lﬁxé:éxﬁ?iuer )m(m:H chfil be ‘éﬂﬂ@fo@kcﬂ aflah $Smbkidg agnd fRaktcihg can be
the same or di fferent, whe (R"-), rlasofonnarlm%%gh(:
repr esent ed bghromm (Thakur, M L et a[ Thronib Res 9:345 (1976); Powers et al logy
10 32:938 (1982)). The thrombolytic enzyme streptokinase labeled with Tc-99m has
been proposed as an imaging agent (Wong, U.S. Patent No. 4,418.052 (1983)). The
fibrin-binding domains of Staphylococcus aureus derived protein A labeled with the
gamma emitters, I-125 and I-131, have been proposed as imaging agents (Pang, U.S.
Patent No. 5,011.686 (1991)). Monoclonal antibodies having specificity for fibrin
15 (in contrast to fibrinogen) and labeled with Tc-99m have been proposed as imaging
agents (Berger et al., U.S. Patent No. 5,024.829 (1991); Dean et al.. U.S. Pat. No.
4,980.148 (1990)). The use of the paramagnetic contrasting agent, gadolinium
diethylenetriaminepentaacetic acid in magnetic resonance imaging of patients treated
by thrombolysis for acute myocardial infarction has been reported (De Roos. A. et
20 al..Int. J. Card. Imaging 7:133 (1991)). Radiolabeled and paramagnetically labeled
alpha-ketoamide derivatives have also been proposed as thrombus imaging agents
{(Abelman et al., U.S. Patent No. 5,656,600).
A need continues to exist for non-peptidic compounds that are potent and
selective protease inhibitors, and which possess greater bioavailability and fewer
25 side-effects than currently available protease inhibitors. Accordingly. new classes
of potent protease inhibitors, characterized by potent inhibitory capacity and low

mammalian toxicity, are potentiaily valuable therapeutic agents for a variety of

conditions. including treatment of a number of mammalian proteolytic disease states.



C,., cycloalkyl, 15 (R-),CH(CH )~, where r is 0-4 and each R= can bel f B&C 200
sane or different. and wherein (R -), can also forma ring with CH
represented by C ., cycloalkyl, C-_,~ bicylic alkyl, C o _,6 tricylic alkyl,
or a 5- to 7 nenbered nono- or bicyclic heterocyclic ring which can be
saturated or unsaturated. and which contains fromone to three heteroatons
20 selected fromthe group consisting of NN. Oand S. _ RQ(CH )P, wherein p
is 2-4, (R-),CF(CH,)" whereinr is 0-~4 and each R'- can be the sane
different, wherein (R'-)~ can also forma ring wwth C represented by C _~
cycloal kyl, C, _~, bicyclic alkyl, Co.i trlcycllc alkyl, or a 5- to 7 25
menber ed nono- or bicyclic heterocycllc ring which can be saturated or
unsaturated. and which contains fromone to three heteroatons sel ected from

the group consisting of N, Ogaﬁ,,ﬁa,d(:@am,%gna7 R~2 1 DDE C 2002
RZ(CH2)S , where s is 0 or 1, ., R is phenyl, naphthyl, or

bi phenyl, each of which is unsubstltut ed or substltut ed 5 vmth one or nore,

f C, ~ alkyl. C | k ,
o N B Syl bR RS JOY RN, Ly i

het erocyclic giyagizidbariidihe] Rl 8k&6)\GAHiding (alkdxHhiabarkiaMe I8 raaiodEskh @l Of
unsaturated, wherein the heterocyclic ring contains fromone to four

het er oat ons  1&omailadt(belov} omltonaroyided precragdssssi 19y Pespanpe eyraprynds ofand
wher ei ns t he h%@@{@éﬁ(@m&n&a ceﬂlgglggs%yv%gxg%s%ﬁmgoﬁ Sre aémﬁiam@j&g gd or

substi tut ed w ogen or unsu stl tute
substituted \AnptdneasrrseespECIﬂt)frter@h lﬂgpchenwproemsl sugimiap ohynaatypipsinCGrypsin,

cycl oal kyl, CE het er can~l ,, .15 or .

het er ocycl oal @?mb’%}ﬁ’,lés)’@ a“‘ﬁéi}%fa’é éfy G s Lfl?gipoP?Fféﬁl"%ﬁl A {BOmPPLf ed wi t h
aryl. C,_,, bhawalivia ditelty beleddive Ghbition dﬂthx@)ﬂﬂm @r alekytbrmedQitd3 usdfsl fhiydr ogen,
al kyl, cycl oal kyl, al keny]. al kynyl, optionally substjituted aryl,

opt | onal 1y sub&miRgsoawowidshryre arﬁﬁfﬂrmﬁ%frq EV“é’i&bsNS? progHler ateandiady pf

trifl uggonet hYAhabllhl?é Q98 in D YERNY BlokeblysisGY 3MBammal £ mERbROSEREE - CO R,
-CH, OR~ or-ORc, 25 where R, in each instance, is i ndependent |y one of

hydrogen. al kyIVOTO]POSGychQbaW@yISUW%r@Ftﬂm!?él ar anﬂwmmomyrtlm@nalawal ghoups may
optional ly hayg,onG 8k .fPf&:VOAM: 3F & OlFpound be ol £ 2002

The invention includes a composition for inhibiting loss of blood platelets,

inhibiting formation of blood platelet aggregates. inhibiting formation of fibrin,

15 inhibiting thrombus formation, and inhibiting embolus formation in a mammal,

comprising a compound of the invention in a pharmaceutically acceptable carrier.

These compositions may optionally include anticoagulants, antiplatelet agents. and

thrombolytic agents. The compositions can be added to blood, blood products, or
mammalian organs in order to effect the desired inhibitions. -

20 Also provided are methods of inhibiting or treating aberrant proteolysisin a

mammal. and methods for treating myocardial infarction; unstable angina; stroke:

restenosis; deep vein thrombosis; disseminated intravascular coagulation caused by

trauma, sepsis or tumor metastasis; hemodialysis; cardiopulmonary bypass surgery;

adult respiratory distress syndrome; endotoxic shock; rheumatoid arthritis: ulcerative

25 colitis: induration; metastasis; hypercoagulability during chemotherapy; Alzheimer's

disease; Down's syndrome; fibrin formation in the eye; and wound healing. Other

uses of compounds of the invention are as anticoagulants either embedded in or

physically linked to materials used in the manufacture of devices used in blood

collection, blood circulation. and blood storage. such as catheters. blood dialysis

30 machines. blood collection syringes and tubes, blood lines and stents.



-s R~ is hydrogen or halogen; R'- is hydrogen, 5 phenyl, naphthyl, or

* bi phenyl, each of which is unsubstituted or substituted vmth one or noft 8EHAN
C, _~ al kyI C, _a al koxy. hal ogen. hydroxy, CF;, OCF;, COOH or CONH,, a ~-
to 7-nmenbered mono- or a 9- to 10-nenbered bi cyclic heterocyclic ring which
can be saturated or unsaturated. and which contains fromone 10 to four

het eroatons sel ected fromthe group consisting of NN 0 and S. C, _a al kyl,
unsubstituted or substituted with one or nore of hydroxy, COON, am no,
aryl, heteroaryl, or heteiocycloalkyl, € F;, 1~ C _~ cycloalkyl, C _,,
bicyclic alkyl, or C-o_~6 tricyclic al kyl; RS is hydrogen. C, .aalkyl, or

C, _~ al kenyl; R i s hydrogen. al kyl, al kenyl , aral kyl. aryl. hydroxyal kyl,
am noal kyl, 20 nonoal kyl am no(C, _, o) al kyl . dial kyl am no(C, _,)al kyl or

car boxyal kyl; R . "R&inﬂ@iamisd?ncladaa'mdhpbfmdmdtxdiyn ﬂnymrmgbasgen'aitkyfa aral kyl ,

aryl . hydroxyal kyl., am no nmonoal kyl.am noal kyl., dial k noal kyl or
car boxyal k} - 1sur§¥c Ra magpyn yé’r@h’t”o’%ﬁ‘éﬁ’ %ﬁaé:?ﬁé lertCBX?lfﬂt&or(‘ OY“ e“”h/\/nere ais
2 to 7, pref egeg;,l]% 2d bPtheinvsidne RO and R are defined as above: 25 or R~

and R are taken together to form-(CH,),-, where v is 3 to 7. preferably 2
to 5, while R andnR8othereasgedti the @resentapeaption includes gyngpogitipppphich areor R and

R9 are 4 aken s%ﬁxv\#} in wlﬁ_@mga}%g{éﬁf(tmx ma Mﬁﬁlgl Xor{g?r{/sgl_g(a%ogq%gggd Hine 1 to 7,

preferably O- are define I'S oxygen, NR',
or CH=N (wher greddni iavémiod etlichds ddRle vfteing dElecﬂeSothyldfﬂthdey Frddyrred aedy Cl oal kyl
or aryl, wherein said alk cl oal ké} or ar can b% gEtl o lﬁ‘%
substituted WHOSHPHEOM ﬂB%?%W%’HP‘r{l thefregeRy P‘é?ﬁ'f‘?fba a T OXY,
carboxy, al koxygas Paridactivaioy basmegidieawm. aral koxycarbonyl, aryI

het eroaryl, acylam no. cyano or trifluoromethyl: R, Rb and R are

i ndependent |y hydrlageptberzasrst. th%ywwwveawwywda%fwsn@yuc STRIORIGIRYS,

al koxygar bony R o YRR BF o gﬁH{mam\m@mﬂ&Qﬁ a hinflakYdomfdhb ol ky! -
phenyl , benzyl,

pharmaceutlcally acceptable carrier and a diagnostically effective amount of a
compound or composition of the present invention,
In another aspect, the present invention includes methods which are useful

for in vivo imaging of thrombi in 2 mammal.
15 Detailed Description of the Preferred Embodiments

Compounds of the present invention include compounds of Formula [/

R4
R?
N/K( 0 Rl R®RY RY R?
I 1
W N X _R°
N
M ” n m T N\Rc
6
0] R’ R
or a solvate, hydrate or pharmaceutically acceptable salt thereof;, wherein:

W is hydrogen. R', R'OCO, R'CO, R'(CH,)NHCO, or (R"),CH(CH,).NHCO.

20 wherein s is 0-4;



where Rd and R are independently hydrogen. C,_~ alkyl. C,_6 al kenyl or{0 DEC 2007
phenyl, R is hydrogen. C,_6 alkyl. C 6 alkenvl or 1~ phenyl. R is
hydrogen, C,_6 alkyl, C .e alkenyl or phenyl. and R' is aralkyl or C 6
alkyl; nis fromzero to 8 and mis fromzero to 6. In one class of
conpounds and pharmaceutically acceptable salts thereof. R 20 is hydrogen,
C _a alkyl, C_, cycloalkyl. or CF;; preferably C, _~ alkyl, and mand n are
each 0 to 4. In a subclass of this class of conmpounds and pharnaceutlcally
acceptable salts thereof,. R~ is hydrog%n or halogen. In a group of this
subcl ass of conpounds and phar maceutical’'ly acceptable salts thereof, Wis H
or R. 1 0DECZ2002 -10 In a subgroup of this group of conpounds and
pharmaceutical |y acceptable salts thereof, R is R - -(CH ), (R "-)/
where t is 0-R'ignd each R '- can be the sanme or dlfferent 5
RCR'"-),(CH),, mnerein t is 0-3. and each R-' can be the sanme or

di fferent, WnereinR( -)~ can alsofom~aring with C represented by C, .,
cycloal kyl, R -CH QR4 ,V)hg MNRE ElnR eQLnif8? Onde naingd ( can be the
sane or different, 2,\ g‘(gH I:e can alnsg ormg reltng %g%ﬁagar epresent ed

by 10 C, _, cycl oal k;(R")(QR%)C)FKCH()mh)Bfepl\Mére r is 0-4 and each R - can be
the sa or differeps R) can also forma ring wwth CH
represented b~~ C %ﬁ)é%ng%@@p‘”*&ré 1 cyI ic alkyl. Co.,b tricylic

al kyl. or a 5- to Tepbeyed, Wh@rexrﬁﬁs(b)PC%Blefchh{é‘TdaﬁB§w@|sérﬁedSﬂd’lﬁerml ch can be
saturated 15 or unsaturated, and which contains fromone to three

het eroatons sel ected f rb‘iJFFrteH’e(rbr)oﬁii’ glomdoray ¢ mige ovit\C rgpigsrated by Cs,
"CF,C(R-"),(CH) ~, w@ Igwﬁqul s 0-?. and each R-'" can be the sanme or
different wherein (R '-), can also fornra nng with C represented by C
, cycl oal kyI or 2%/ Qﬂﬁ((&if)ﬂéqfﬂ )o Wihereln @ igp0-2sar@-edch RRan beghpkameydr or
naphth each of whi ch 4i [ bstlgut wth on mor e of
C, ?{(%(yl C,~ al koxy, ﬁ%%@%%@{% angl %:@Tl Vith r@BSNﬁFdemZS ab-to
7- mermber ed nono- or a 9<C;foyciddkytenber ed blcycllc heterocycllc ring or

nonheterocycl e ing ML 681 Be salurat ol or sl aleg herel  the
different, wherein (R'%), can also form a ring with C represented by
C,., cycloalkyl,
15 (R?),CH(CH,),, where r is 0-4 and each R* can be the same or different. and
wherein (R*), can also form a ring with CH represented by C,,
cycloalkyl, C, , bicylic alkyl. C,q, tricylic alkyl, or a 5- to 7-
membered mono- or bicyclic heterocyclic ring which can be saturated
or unsaturated, and which contains from one to three heteroatoms
20 selected from the group consisting of N. O and S. s
R*0O(CH,),, wherein p is 2-4,
(R*),CF(CH,),, wherein r is 0-4 and each R'"? can be the same different,
wherein (R'?), can also form a ring with C represented by C;,
cycloalkyl, C,,, bicyclic alkyl, C,q ¢ tricyclic alkyl, or a 5- to 7-
25 membered mono- or bicyclic heterocyclic ring which can be saturated
or unsaturated, and which contains from one to three heteroatoms

selected from the group consisting of N, O and S,

(R?),CH CHy

R1 R12



selected fromthe group consisting of N, 0 and S, and wherein the 10 DEC 2002
*heterocyclic or non-heterocyclic ring is unsubstituted or substituted 30
wi t h hal ogen or hydroxy. ~~1? FC20@ C,,, alkyl, unsubstituted or
substituted with one or nore of hydroay, COOH, C;,, cycloal kyl, CF;,, N(CH
),, -C,.3alkylaryl. heteroaryl, or heterocycloal kyl, CF,, or 5 C _~
cycl oal kyl , unsubstituted or substituted with aryl; and R'- is hydrogen,
or C,_a alkyl, unsubstituted or substituted with one or nore of hydroxy,
COOH. amino, aryl, hcteroaryl, or heter?cycloalkyl. | Oln a famly of this
subgroup of conpounds and pharmaceutically acceptable sails thereof, R=1is
H CH, or CHCH ; R~ is Hor chloro; and Wis PhCH CH-, (CH;);C, HOOCCH-.
CFCH, . (CH)=N(CH ),, PhCH Q' CH,),, 15 PhCH(CH3), PhCH, CH(COOH), CH, (CH,);
PhCH,, H, CH (CH,)~, CH: CH CH(CH, )CH,, (Ph),CHCH, . PhCH-CH(CH,),

PhCH( CH3) CH, , (CH; hCH CH~. (Ph), CHCH, , 100E
() G~ (), J“N%%g LGt [P oo 100 E

C 200" -1?_, 'CHz - CH
Fc Zoo2 -); [ i (CH2)2 i O- ~(CHZ)z " Ny (CHz)z '

R2CF,C(R"),;

R%is
phenyl, naphthyl, or biphenyl, each of which is unsubstituted or substituted
5 with one or more of C, ; alkyl. C, ; alkoxy. halogen, hydroxy, CF;.
OCF;, COOH, CONH,, or SO,NH,,

a 5- 10 7-membered mono- or a 9- to 10-membered bicy clic heterocyclic ring
or non-heterocyclic ring which can be saturated or unsaturated,
wherein the heterocyclic ring contains from one to four heteroatoms

10 selected from the group consisting of N. O and S, and wherein the
heterocyclic or non-heterocyclic ring 1s unsubstituted or substituted
with halogen or hydroxy,

C,., alkyl. unsubstituted or substituted with one or more of hydroxy. COOH.
amino. aryl, C, ; cycloalkyl, CF,. N(CH,).. -C, ;alkylaryl. heteroaryl,

15 or heterocycloalkyl,

CF,,

C, ., cycloalkyl, unsubstituted or substituted with aryl,

C,.;» bicyclic alkyl, or

C,0.)6 tricyclic alkyl:

20 R’is
hydrogen, alkyl, cycloalkyl. alkenyl. alkynyl, optionally substituted aryl,
optionally substituted aralkyl. optionally substituted heteroaryl.
trifluoromethyl, halogen, hydroxyalkyl, cyano. nitro, carboxamido, —-CO,R",
~CH,OR" or -OR?,

25 where R?, in each instance, is independently one of hydrogen. alky]

or cycloalkyl wherein said alkyl or cycloalkyl groups may optionally

have one or more unsaturations.



N~/ (CH)z , NN (CHz)z ' i HN\ (CHz)z 10 DE C 2002 -14 F H (G®}# 1
/ \ 0--(CH2)2 H3C/ \ (CHz)z (CHz)z H3C/ \ (CHz)z S (CHz)z N~ | _
CHZCH(CH3) N CH(CH3)CHz | N CG(CH3)zCHz 1 0 D E C 2002 -15 CH3NH / \

CHz O\ CHZCH(CH3) H2NZS / \ (CHz)z F ~ ~

8-
R'is
hydrogen or halogen;
R"is
hydrogen,
5 phenyl, naphthyl, or biphenyl, each of which is unsubstituted or substituted
with one or more of C,, alkyl, C,, alkoxy. halogen. hydroxy, CF,,
OCF,, COOH. or CONH,,
a 5-to 7-membered mono- ora 9- to 10-membered bicyclic heterocyclic ring
which can be saturated or unsaturated. and which contains from one
10 to four heteroatoms selected from the group consisting of N. O and
S.
C,., alkyl, unsubstituted or substituted with one or more of hydroxy, COOH,
amino, aryl, heteroaryl, or heterocycloalkyl,
CF,,
15 C,, cycloalkyl,

C,.)» bicyelic alkyl, or

C 0.1 tricyclic alkyl;

R?is hydrogen. C,_,alkyl. or C,, alkenyl, i,

R® is hydrogen. alkyl, alkenyl, aralkyl. aryl. hydroxyalkyl, aminoalkyl,
20 monoalkylamino(C,.,,)alkyl. dialkylamino(C,_,,)alkyl or carboxyalkyl;

R’. R% R? and R" are independently hydrogen, alkyl, aralkyl, aryl. hydroxyalkyl,
aminoalkyl. monoalkylaminoalkyl, dialkylaminoalkyl or carboxyalkyl;
or R” and R* are taken together to form —(CH,),~, where u is 2 to 7,
preferably 2 to 5, while R® and R'® are defined as above;
25 or R’ and R'° are taken together to form —(CH,),—, where v is 2 to 7,

preferably 2 to 5, while R” and R® are defined as above;



10DEC2002 -6 FFFCQ \ ~CHz, N~~CHz , O/ Ciz, O~(CHz)z 19 DEC 20
~CFZCHz ~ (cH2)z F CFZCHz \ ~ , or 1 1 0DEC?2002 -17 A preferred R=
group is hydrogen. Preferred conmpounds when X is NR' are those wherein R’
is hydrogen or C,.6 alkyl, optionally substituted by one, two or three,
preferably one. of am no, nonoal kyl am no, dial kyl am no, al koxy, hydroxy,

al koxycar bonyl, aryl oxycarbonyl, aral koxycarbonyl, carboal koxy, phenyl,
cyano, trifluoronethyl, aeetylam no, pyridyl, thiophenyl, furyl, pyrrolyl

or imdazolyl. Suitable values of R' inglude hydrogen, nethyl, ethyl,
propyl, n-butyl, benzyl, phenethyl, 2-hydroxyethyl, 3-hydroxypropyl.

4- hydr oxybut yl ; carboxynet hyl and carboxyethyl. 10 Most preferred conpounds
are those where X is oxygen. Preferred conpounds are those of Fornula I,
where R is hydr OQGdimancm"are ak&yﬂo"etl?érebﬁlirﬁe-qcmmmhﬂﬁsy ianea bdnaper lof Formul a
|, where R, Rs. RQ.a are independently one of hydrogen, C,_t, alkyl,
C6_, ar(C, ~) al kylt© 7oaefera§yw4 ule 135‘dt%/d‘?r8539f§}e§9fa‘?ﬂ”ec _, carboxyal kyl .
Useful values of R, R8, RO and R include hydrogen. nethyl. ethyl, propyl,
n-butyl, benzvl. phenylethyl 2- hydr oxyet hyl , 3- hydr oxypr opyl,

4- hydroxybutykisaﬁmanmﬂyyneﬁﬁyN(vawmdﬂbdxyéuhywﬂﬁhd 4- carboxypropyl Al so
preferred are conpat und ine 20 as
an al kyl ene l'i nker® er %H B%%ﬁg@kéﬁﬂ} Cw%%%%%éyl ryfmﬁ%%PMd gqu vV are
each _ -5, nost myerbﬂkﬂlmlra'ry&a@beapuoRﬁlw‘@bftﬁdte&altmaﬁlnofmcﬁmall\ﬁbmm@d R in
Formula | are hydroq hydr oxy ~ al kyl, C, 6 al koxy, cyano or -CO-R',
where R'', in eachid hﬁ?’ﬁ’rﬁ‘@eﬁlkq}‘é’ b\‘%?’é’r éﬁi’?’%ﬁ@oﬁca@mﬂa‘?rﬂ?ﬁyca@“%ycI oal kyI
or benzyl oxycar bo%ilico@@éﬂ)&@ &M 28 8arPf aBﬁ}amﬁQ Qb A?maéorbﬂamde hydr ogen,
met hyl, ethyl, propyl. but'yl,” hydroxy, rethoxy, ethoxy, cyano, -CO, CH .
-CO, CH-CH, and -CO-CH-CH,CH;. In the nost preferred enbodi nents. Ra. Rb and

R are each hﬁq{{%}%q{“areixﬁegenaelﬁly%yé%(égn‘alkyl,hydroxy.alkoxy.aryloxy,aralkoxy,

alkoxycarbonyloxy, cyano or -CO,R", where

10 R" is alkyl, cycloalkyl, phenyl, benzyl,
Rl o 0 R"
> or
o) RY (o]
Rd Re

where R? and R¢ are independently hydrogen. C, 4 alkyl. C,¢
alkenyl or phenyl, R"is hydrogen. C, 4 alkyl. C,, alkenvl or
phenyl. R® is hydrogen, C, ¢ alkyl. C, ; alkeny! or phenyl. and
13 R"is aralkyl or C, ¢ alkyl:
nis from zero to 8; and

m is from zero 10 6.

In one class of compounds and pharmaceutically acceptable salts thereof. R®
is hydrogen, C, , alkyl, C,; cycloalkyl, or CF;; preferably C, , alkyl. and m and n are
20 each 0 to 4.
In a subclass of this class of compounds and pharmaceutically acceptable
salts thereof, R* is hydrogen or halogen.
In a group of this subclass of compounds and pharmaceutically acceptable

salts thereof, Wis H or R'.



-1 s Also preferred at R~, Rb and R is the group -CO R', where R' is pPRgE( 2007
of OORh ~Oor ORg ORI Re S where Rd-R' are def ned as above. Wen Ra,
Rb and R are -CO R', where R' is one of these noieties, the resulting
conpounds are prodrugs that possess desirable fornulation and

bi oavail ability characteristics. A preferred value for each of Rd, R and
R-- is hydrogen. R~ is nethyl, and preferred values for R' include benzyl
and tertbutyl. Preferred values of nin Formula | include fromzero to 6.
nore preferably-10 fromzero to =4, and gost preferably zero, 1 or 2.
Preferred values of mare fromzero to ™} nost preferably zero. 1 or 2.
"Especially preferred conpounds are represent ed by Fornmulae 11, IIl and IV:
Ra RBN~ONHWI N~ X~~NNRNm N~NHpH~HHOR4R3N~OW~ N~ n,
m iNNH2 NN -~ ~XIxHa 's'thrNﬂ dfknié hrloup oﬁco%ﬂ@ugds(ﬁnag%madeugcaﬁ?aé\ée slabtd O NH X ~
IV N~ ~N NH ~N ~ or a solvate, hydrate or pharmaceutlcally

accept abl e salsaltithe“ﬁefafR Wnerel n Wis as defined, and has the preferred

val ues. as for For@gl a |, above;

R*(CH,),C(R"),, where t is 0-3, and each R can be the same or different,
5 R2C(R'"),(CH,),, wherein 1is 0-3. and each R" can be the same or different,
wherein (R'?), can also form a ring with C represented by C,,
cycloalkyl,
R*CH,C(R'),(CH,),, wherein q is 0-2, and each R" can be the same or
different, wherein (R"), can also form a ring with C represented by
10 C;.,cycloalkyl.
(R»),CH(CH,),, where r is 0-4 and each R* can be the same or different. and
wherein (R?), can also form a ring with CH represented by C,,
cycloalkyl, C,.,, bicylic alkyl. C,, ¢ tricylic alkyl. or a 5- to 7-
membered mono- or bicylic heterocyclic 1ing which can be saturated
15 or unsaturated, and which contains from one to three heteroatoms
selected from the group consisting of N, O and S,
R*CF.C(R"),(CH,),, wherein g is 0-2. and each R'* can be the same or
different, wherein (R'?), can also form a ring with C represented by
C,.,cycloalkyl, or
20 R?O(CH,),. wherein p is 2-4; .

R is
phenyl or naphthyl, each of which is unsubstituted or substituted with one or
more of C,, alkyl, C,, alkoxy, halogen. hydroxy, CF;, OCF,, or
SO,NH,.

25 a 5-to 7-membered mono- or a 9- to 10-membered bicyclic heterocyclic ring
or non-heterocyclic ring which can be saturated or unsaturated,
wherein the heterocyclic ring contains from one to four heteroatoms
selected from the group consisting of N, O and S, and wherein the
heterocyclic or non-heterocyclic ring is unsubstituted or substituted

30 with halogen or hydroxy.



Xis -0, -N+ or -CH=N {an am di nohydrazone group, where the NH is $ppfe 2002
attached to the NH group of the parent formula). X is preferably attached
to the 3 or 4- position of the ring, nost preferably the 4- position. R=is
hydrogen, C, _; alkyl, halogen or C .= alkoxy; Ra is hydrogen or hal ogen; n
is 0, 1. 2 or 3, preferably O, 1 or 2: 10 mis O, |, 2 or 3, preferably O
or 1; n" is 0O, 1. 2 or 3, preferably 0. 1 or 2; and m is 0. 1, 2 or 3,
preferably 0 or 1. Specific conpounds within the scope of the invention

i nclude the follow ng: 11-

1- {N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- met hyl -3 15

(phenet hyl am no) - pyrazi none, |-{N-[2-(am di noam nooxy) et hyl ] am no }

car bonyl net hyl - 6- et hyl -3 (2, 2-di phenyl et hyl am no) - pyr azi none,

1-i N-[ 2- (am di noamCnpakyl) wistiystijugion edbsidtntad mith et drploréefimtidoyy,-COOH,

{4- met hyl phenet hyl am no) - pyr azi.nane, 20

| -{N-(?-{am di noam nooxé}?et%(?loj’lgﬁi no¥> c NSy | resdiplang: nbaepiyls or

{ 4- met hoayphenet hyl am ngderBycpaikgENe, |- {N-[2-(am di noam nooxy) et hyl ] am no}
car bonyl net hyl - 6- met hyl -3 (I'- phenyl cycl obut yl ) et hyl am no- pyr azi none,

| -{N-[ 2- (ami di noanfhe®xy) et hyl ] am no} car bonyl met hyl - 6- met hyl -3 25

[ 2- (1- ngpht hal ene) et h 1.,NO- i - ). ) 002 -20

1-{N-| Q{i( am di noam%ﬁbé/f%%reﬂypl?/T:]Qlégrﬁﬁﬁtlgg?psglgsrt%%%dy?lﬁg?lﬁgiI%-] -nmet hyl -3

(2- phenyl - 1- but yl am no) - pyr azi none, 1-; N-[2-(am di noam nooxy) et hyl )am no }
car bonyl net hyl 46- met hyl - 3

(2-[3, 4- net hyFenédi oxyphenyl ] et hyl ani no) - pyr azi none,

1- {N-[ 2- (am di noanynieeeen) &t hyl ] am no} car bonyl net hyl - 6- net hyl - 3- (2

[ 2- pyridyl ] et hyl am no) - pyrazi none, 1-{N-][2-(am di noam nooxy) et hyl]am no }

car bonyl net hyl - 6- nei Akl 3msybstijued psubstitplé i prers osraf hpyropy CA¥ Hhone,

amino, aryl. heteroaryl, or heterocycloalkyl.

i0 In a family of this subgroup of compounds and pharmaceutically acceptable
salts thereof,
R*is H, CH;, or CH,CH;;
R* is H or chloro; and
W is PhCH,.CH,, (CH,),C-, HOOCCH,, CF,CH,. (CH,).N(CH,),. PhCH,0(CH,)-,
15 PhCH(CH,;), PhCH,CH(COOH). CH,(CH.);. PhCH., H, CH;(CH,),
CH,CH,CH(CH,)CH,. (Ph),CHCH,. PhCH,CH(CH,), PhCH(CH,)CH,,
(CH,),CH, PhCH(OH)CH,, PhC(CH;),CH,. (Ph),CHCH,. or



I -{N-[2-(am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- met hyl - 3- (2 101[)UEC2M2
[ 3- net hyl phenyl ] et hyl am no) - pyrazi none, 1- {A~ i
[ 2- (am di noam nooxy) et hyl Jam no } carbonyl net hyl - 6-nmet hyl -3- (2
[2-trifluoronethyl phenyl]ethyl am no) - pyrazi none, 1-

{N-[2-(am di noam nooxy) et hyl ] am no } carbonyl net hyl - 6- met hyl - 3- (2

[ 3-trifluoronethyl phenyl]ethylam no)-pyrazinone, 1 S 1 - {N

[ 2- (am di noam nooxy) et hyl Jam no } carbonyl net hyl - 6-nmet hyl -3- (2
[4-trifluoronet-hyl phenyl ] et hyl ami no) - pyy azi none,

1-{N-[ 2- (am di noam nooxy) et hyl ] ami no } ' Tar bonyl net hyl - 6- et hyl - 3

(2-[ 3. 5-di net hyl phenyl ] et hyl am no) - pyr azi none,

1- {N-[ 2- (am di noam nooxy) et hyl ] ami no } carbonyl net hyl - 6- et hyl -3-(2 20

i ndanyl am no}-pyrazi none, | - {N] angi di noam nooxy) ethyl ] am no } carbony
| met hyl - 6- net hyl -3 (2-[3,4-dif|quﬁ%hegyl]ethylanlno) pyra2|none

1-{N-[ 2- (am di noam nooxy) et hyl ] am no } carbonylnethyl 6- et hyl -

(2-[5-indanyl ] et hyl am no) - pyrazin

{ N-[ 2- (am di noam nooxy) et hyl ] am n car%onylnethyl b- met hyl -3
(2-fluorophenet hyl am no) - pyrazi none, 1- {N-[2-(am di noan nooxy)ethyl]amn no
} carbonvlrnet hyl -6-nethyl-3 (3, 4- CH®Hgphenet hyl am no) - pyr azi none,

| -{N-[2-(am di noam nooxy) et hyl ] am™o} car bonyl net hyl - 6- et hyl -3 30

(4-fl uorophenet hyl am no) - pyrazi nopex.,, 1 0 D E C 200? -21 |

- {N- (2- (ani di noani nooxy) et hyI]am'r@r bony! net hyl - 6- net hyl - 3

(4- et hyl phenet hyl am no) - pyrazi no

1- {N-[ 2- (ani di noani nooxy) et hyl ] ami o}caﬂHﬁhylnethyl 6- net hyl -

(2- phenyl propyl am no) - pyr azi none,

1-{N-[ 2- (am di noam nooxy)ethyl]a 8(ﬁ5?%ar@9pxlnethyl 6- met hyl -3

(3. 4-di net hyl phenet hyl am no) - pyr i none,

1-{N-[7?- (anldlnoanlnooxy)ethyl]anl car bonyl net hyl - 6- et hyl -

O
gosl
-

L
A,

/

/



(2- napht hal eneet hyl am no) - pyr azi none, 1-{N—[2-(arn'dinoam'nooxy)ethyl]Laprr{]HCJZ[](]2
car bonyl net hyl - 6-net hyl -3 10 (2, 2-di phenyl propyl am no) - pyrazi none, 1-{

N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- met hyl - 3- (2- (3

i ndol yl) - et hyl am no- pyrazi none, 1- { N-(2-(am di noam nooxy)ethyl ]Jam no }

car bonyl net hyl - 6-nmethyl -3 (2-[ 1-(4-nethyl napht hal ene)] et hyl am

no) - pyrazi none, 1 ~ 1- {N-[2-(am di noam nooxy) et hyl]am ne ~

car bonyl net hyl - 6-nmet hyl -3 (2-[ 2, 4-di fl uor ophenyl ] et hyl am no) - pyra2|none
1-{N-[ 2- (am di no- N - et hyl am nooxy) et gl ] am no } car bonyl net hyl - 6

met hyl - 3- (2- [ 4- et hyl phenyl ] et hyl am no) - pyr azi none, 1-

{ N-[ 2- (am di noam nooxy) et hyl ] am no } carbonyl nmet hyl - 5-chl oro 20

6- met hyl - 3- (phenet hyl ami no) - pyr azi none,

1- {N—[2 (anldlnoanlnooxy)ethyl].- 3 ar bonyl met hyl - ~-chl oro

6- met hyl - 3- (2, 2- di phenyl et hyl a ! azi none,

1- {N—(7 (am di nohydr azi no) et hyl },a '- \.rbonylnethyl 6- met hyl -

(phenet hyl ) - pyr azi none, 25 1-{N (CHa)2™

[ 2- (anldlnohydra2|no)ethyl]an1noﬂ yl met hyl - 6- net hyl -3

1- et hyl - 2- phenyl ethy 1 pyrawgn : N-[ 2- (ami di nohydr azi no) et hyl ] am no}

car bonyl net hyl - 6- et hyl -3 (pheneth azi none,

1-{N-[2- (anldlnohydra2|no)ethyl]% 7 cafbeonyl net hyl - 6- net hyl -3 30

(4- met hyl phenyl et hyl ) - pyr azi none, 1 0DECZ2D02 1-

{N-[2-(am di noam nooxy) et hyl ] am no rbonyl net hyl - 6-nmethyl -3-( 1

nmet hyl - 2- (4- net hyl am no- 3- pyri dyl) thyI pyrazinone 1-

{N-[ 2- (am di noam nooxy) et hyl ] am no zlnethyl 6- met hyl - 3- (

met hyl - 2- (3- pyri dyl) et hyl - pyra2|none‘35 2k

| -{'N-[ 2- (am di noam nooxy) et hyl ] am no carbonylnethyl 6- met hyl - 3- (2

cycl opropyl - 2- (3, 4- di met hoxyphenyl ) ) - pyrazi none, 1-

{N—[2-(anidinoaninooxy)ethyl]anino,} calt bonyl net hyl - 6- net hyl - 3- (2
(CH2)2 »

NQ’(CHz)z '
N

&
N

{CHz)2

(CH2)2



cycl obutyl et hyl)-pyrazi none, 1- { N [2-(am di noam nooxy) et hyl ] am no }100E“002
car bonyl net hyl - 6-net hyl -3-(2 10 cycl obutyl -?. 2-di fl uor oet hyl ) - pyr azi none, ,
1- {N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl et hyl - 6- met hyl - 3- (2- (3

fl uorophenyl)et hyl)-pyrazi none, 1-{N-[2-(am di noam nooxy) et hyl]am no}

car bonyl net hyl - 6- et hyl - 3- (2, 2 di fl uoro-2-phenyl ethyl }-pyrazinone, I S 1 -

{ N [2-(am di noam nooxy)ethyl]am no } carbonyl net hyl - 6- met hyl - 3- (2
phenyl cycl opropyl ) - pyrazi none, 1-{N[2-(am di noam nooxy)ethyl]am no }

car bonyl net hyl -6-nmet hyl - 3-(2-(4 14

chl or ophenyl ) - 2-cycl opropyl et hyl ) - pyrazi none,

1-{~" ~~-[2-{am di noam nooxy) et hyl ] am no } carbonyl nethyl -6-nethyl-3-(2 20
cycl opropyl - 2- (3-pyridyl)ethyl)-pyrazi none,

| -{N-[2- (am di noanm nooxy) et hyl ] a canbonyl net hyl - 6- et hyl - 3- (2
benzyl cyl opropyl ) - pyrazi none, 1-{ di noam nooxy) et hyl ] am no }

car bonyl net hyl - 6- net hyl - 3- (2
cycl opropyl - 2- (3-fl uorophenyl ) et hyl i none, 25

1- {N-[ 2- (am di noam nooxy) et hyl ] am no} carb , et hyl - 6- et hyl - 3- (2

cycl opropyl -2- (3, 4-di fl uor ophenyl ) et hyl ) - pyra2|none

1-{N-[2- (anldlnoanlnooxy)ethyl]a} T car bonyl net hyl - 6-net hyl -3-(2, 2

di f | uoro- 2- phenyl et hyl am no) - pyr@ || ,as pharnmaceutical ly
acceptabl e salts thereof, for examlg t he hydr ochloride, 30 acetate and

trifluoroacetate salts thereof. 1 00EC2002 ?;, It is also to be
under st ood that the present inventio- is considered to include

stereoi soners as well as optngg Z nlxtures of enantioners as
wel | as individual enantioners and d er oners, which arise as a

consequence of structural . asymetry in selected conpounds of the present
series. The conpounds of the S present~invention nmay al so have pol ynoi phic
crystalline forms, with all polynor -w yei.gl | i,ne fornms being included in

the present invention.
Hac—Q—(cnz)z

(CHa)2

=
/2]
-

r4
/

CH,CH(CH3)

N

z
4

CH(CH3)CH;

\

4

N C(CH3),CH,



The conpounds of Fornmula | may al so be sol vated. especially hydrateél.ﬂﬂmm[]2
Hydrati on may occur during manufacturing of the conpounds or conpositions
conprising the conpounds, or the hydration nay occur over tinme due to the
10 hygroscopic nature of the conpounds. Certain conmpounds within the scope
of Formula | are derivatives referred to as prodrugs. The expression
"prodrug" denotes a derivative of a known direct acting drug, which
derivative has enhanced delivery characteristics and therapeutic val ue as
conpared to the drug, and is transforyed into the active drug by an
enzymatic or 15 chem cal process. Useful prodrugs are those -here R Rb
and/or R are -COR'', where R' is defined above. Sec, U S. Patent No.
5,466.811 and Saulnier et ul.. Bioorg. Med Chem Lett. =J:1985-1990 (1994).
When any vari abl e occurs nore tha time in any constituent or in
Formula |, its definition @gwﬁad%Z£§§}4emgach§ i ndependent of its
definition at every 20 other occudL e. Al'so. conbinations of substituents
and/ or variables are perm ssible ly if such conbinations result in stable
conpounds. | n another aspect, the ptesent invention includes conpositions
whi ch are useful for in vivo } of thronmbi in a manmal, conprising a
conpound of the present inveﬁiio ¢h i s capabl e of being detected
outside the body. Preferred ar@ 2 onpastil),eRs conprising a conpound ofthe
present invention and a detectable |abel, sluch as d radioactive or
paramagnetic atom |n another aspe the present invention provides

di agnosti c conpositions which/sare for in vivo imaging of thronbi in a
manmal , conpri sing a pharmceyti acceptable carrier and a

di agnostically effective anobundo™ofa"30;ci;0Rfeynd or conposi tion of the
present invention. 1 0DEC 2002 -24 In another aspect. the present

i nvention includes nethods which a seful for in vivo imagi ng of thronbi
in a mamal . According to a&,posfe @ pel€t): usef ul conpounds are those
wherein the R substituent is substizted with a detectable |abel, such as
a radi oacti~~e iodine atom 5 such as |-125, 1-131 or 1-123. In this

aspect. R is preferably phenyl. h a para
F (CH2)2
F




| -123, para 1-125 or para |-131 substitution, or benzyl. having a mefid DEC 2007
[-123. nmeta 1-125 or nmeta I-13l substitution. The detectable | abel can al so!
be a radi oactive or paramagnetic chelate in which a suitable ligand (L) is
attached to an R substituent, either directly or via a 10 dival ent |inking
group A". Alternatively, the group -.A"-L substitutes for the groups Win
Formula |I. By suitable ligand is neant an organic noiety that is capabl e of
chel ating a radi oactive or paramagnetic netal ion. In these conpounds, the
di val ent linking group A" includes groggs that are capable of covalently
bonding with a free ami no group and thé chel ati ng neans. For 15 exanple. A"
may be -(=5)-, -=0-. -C(=NH)--(CH)ti C(=NH)-, -C(=0-(CH )6 (=0-, O
ONQ and the Iike. AIso, in the conpounds represented by Formula I; the
chelating ligand, L, includes groups.capable of covalently bonding to or
noncoval ently binding to either 20 adi oactive or paramagnetic atom The
chel ati ng neans i ncl udi ng those Qare custonarlly used for conpleting
radi oactive or paramagnetic atops” chyde'chel ati ng neans cont ai ni ng
3 to 12, preferably 3 to 8, nethylene p hohi ¢ acid groups. nethyl ene

car bohydroxani ¢ acid groups, cgrboxyethylidene groups, or especially

car boxynet hyl ene groups, which arestonded to a nitrogen atom |If only 25
one or two of the acid groups are bon¢ d to a nitrogen atom then that
nitrogen i s bonded to anot her rp dgern~at ermhdvi ng such groups by an
optionally substituted 10DEC 2002hy| ene groups or by up to four
separated ethylene units separmted hy a trogen or oxygen or sulfur atom
Preferred as a conpl eting neans i thylenetrimneN, NN ,N", N
"-pentaacetic acid (DTPA). DTPA i I kneMn in the art as a chelatrng
means for the radioactive atom i nd d iln 11 1), technetium99m (Tc
5 99m), and the paranmagnetic atom gadolum(Gd). Khaw, et al., Scrence
209: 295 (1980); Paik C H et al U Pat. No. 4,6S2,440 (1987); Gies,

H e~al., US Pat. No. 4,957,939 (1890). An preferred chelating Iigand,

L. is I-(p anlnobenzyl)drethylenéi i aacetic acid. Al so included as
chel ati n~ nmeans are conpounds whi ch confain sulfhdryl or am ne noieties,
the total of which in any 10 conbination Is at |east four. These sulfhydryl
or am ne noieties are separ at g¢ ¢ ach other by at least two atons which
can be either carbon. nitrogé&n. or_sulfur. Especially preferred for
chelating neans, L, is netallu H2i s wel | known inthe art as a
chel ating neans for Tc-99m The term u“yl" as enpl oyed herein by itself

or as part of another group 15 refers 0 both strai ght and branched chain
radi cals of up to 12 carbons. suc nethyl et hyl, propyl, isopropyl.
butyl, ~-butyl. isobutyl, pentyl. CHiZ)sohexyI heptyl,

4, 4-di net hyl pentyl. octyl, 2,2,4-t inethylpentyl nonyl, decyl. undecyl,
dodecyl . <>——CF20H2 :

(CHz2

CF,CH,

@@

or

£
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The term "al kenyl" is used herein to nean a straight or branched chain
radi cal 20 of ?-20 carbon atons, unless the chain length is |imted
thereto, including, but not limted to, ethenyl, |-propenyl, 2-propenyl,

2-nmet hyl - 1- propenyl . 1-butenyl, 2butenyl. and the like. Preferably, the
al kenyl chainis 2 to 10 carbon atons in length, nore preferably, 2 to 8
carbon atons in length nost preferably from2 to 4 carbon atons in | ength.
25 The term "al kynyl" is used herein to nean a straight or branched chain
radi cal of 2-20 carbon atoms, unless thg.chain length is Iimted thereto,
wherein there is at |east one triple bond between two of the carbon atons
in the chain, including, but not limted to) acetylene, |-propylene,
2-propylene, and the like. Preferably) the alkynyl chainis 2 to 10 carbon
atons in |ength, mévreigrred Br giobyis hydrogergs car bon atons in 30 | ength, nost
preferably from2 to.4 rbon kN n ] 0.5#,!5. 2002 -26 In all
i nstances herein i 331 %rfegiacf) %@P%ﬁ%g&gg?\kdf bgn%fqu?seéﬁ%ﬁ/ehn ?ﬁ??}éfoye’égr a
substituent gQuRlkyl, ReLomsiatsubsitieed by 6o o thece, prefteabli biyd. @Nemiib, acet yl ene
| i nkage is preferably |1 Q. ?{irectly attached to a nitrogen, oxygen or
sul fur moi et y mopgalkylame. digikglgmino, dlkoxyshydraxsradiony e onslafiy o Xxeartonyint  or
branched chai g jfigfleabonbl, Chrbdalkdk ' DOB, B Emeti| L8k, HRAVN | ength
is linited théret ol;y&ﬁo%n?e’d o any’(z)i%;g}g’rspatbm i nel Bl)g’lang,?a@ut ’I&ot Ml imted
to, methoxy, ¢ibphepyl. furpl pypyootylor isidpzodioxy, and the |ike. Preferably the
al koxy chain is 1 {0 carbon. atong in length, nore, preferabl to 8
carbon atons in le 8%“?]'?96 ﬂ%‘gest (gfr% ""gér;l%e”%yéiéo"err‘fpw%t)}’edetﬁ p &fW- y"’%l‘ftéelf or as
part of anot h@ensyt,phighehef, 2hgdrdo cthyl, Gmdoyeripsl. ohydibgypalyl;cadbonmdiyt gr oups
containing from6 to 12 carbons in the ring portion. preferably 6-1 O
carbons in t h@{ FHEOREM - on. such as phenyl, naphthyl or _
t et rahygr onapht hyl MeEhgrefeBedtomptRhes fathiske wikse 2MP4:Qyed herein refers to
groups having 5 to_14 ring atons; 6, 10 or 14 ~ electrons shared in a
cyclic array: and EewerEdmomgownss Bisrihese ohEoTBlahwhare R ihydzogsrpgbne  ni t r ogen
or sul fur het gp&,@toms (where exanpl es of heteroaryl groups are: thienyl,
benzo[ b] t hi enyl [ 'napht ho(2.3-b]thienyl, thianthrenyl, furyl, prranyl,
i sobenzof uranyl, b@rdoxazompoyndshretreseydf Forxae hemyle R’ pReROxed Ri’iarey| , 2N
pyn~olyl. pyrtolyl..imdazol-yl razol yi yridy . pyrazinyl yrimdinyl;
pyri dazi nyl | i-Rlokprdch T Akl gt e fion G ya]r(,@,.p,a,lg%lr Seno il Gt g1
purinyly 20 4Hyauoxyakylzir 6, caibs:oalkyholUydful alienof RI.)RpRE had &2 inyllde
napht hyri di nyl. qui nazolinyl.. . cinnolinyl, eridinyl _4ocH carbazolyl,
Carbasal yi o dBEET ROI R UG e Sy R o s R
phenant hr ol i nglhy@beypagdyy | 4-hi &ekyvuaa ol Ykarbgyanralyhi aztydsyetisoxagol yl ,
furazanyl and phenoxazinyl groups). The term "aral kyl" or "arylal kyl" as
enpl oyed hereHFFaBtip"VPrQEl’lf or as part of 2~ another group refers to
C, _~al kyl groups aadipr@usaege @RPsEndiNNeRGIRARAMIR® D REEHARIERImbiRUCh as
benzyl, phenyl ethyl or 2-naphthyl nethyl.
20 as an alkylene linker, ~(CH,),~ and —<(CH,),— respectively, where u and v are each
2-5, most preferably 2 or 3.
Preferred values of R?, R” and R® in Formula [ are hydrogen. hydroxy. C,
alkyl, C, ¢ alkoxy, cyano or —CO,R". where R", in each instance. is preferably one
of C,_,alkyl. C,cycloalkyl or benzyloxycarbonyl. Suitable values of R® R®and R*
25 include hydrogen, methyl, ethyl, propyl. n-butyl, hydroxy. methoxy. ethoxy, cyano,
-CO.CH,. -CO,CH,CH; and -CO,CH,CH,CH,. In the most preferred

embodiments. R®. R® and R are each hydrogen.



The term "cycl oal kyl" as enpl oyed herein by itself or as part of anot@q{ﬁzmz
group refers to cycl oal kyl groups containing 3 to 9 carbon atons,
preferably 3 to 7 carbon atonms. Typical exanples are cycl opropyl,

cycl obutyl, cyclopentyl. cyclohexyl, 30, cycloheptyl, cyclooctyl and

cycl ononyl . 1 0DEC2002 -27 The term"C~_,, bicyclic alkyl" is
intended to include bicyclo[2.2.1 ]heptyl (norbornyl). bicyclo[2.2.?]octyl,
1,1,3-trinethy|bicyc|o[2 2.1l heptyl (bornyl), and the like. The term
"C,o_,6 tricyclic alkyl"™ is intended tQ. i ncl ude trlcyclo[5 2, 1, 02.6]
decyl, adamantyl, and the l|ike. The ternt hal ogen" or "hal 0" as enployed
herein by itself or as pan of another group refers to chlorine, bronine,
fluorine or iodine with chlorine being preferred. 10 The term
"nonoal kyl ani ne" agsoesrknyesd Rt eind Rbjs thd grely ~00,Ris wheretR“af osengt her  gr oup
refers to an am no group which is substituted with one al kyl group having

from1l to 6 carbon agpns. The term "dial kyl am nplgyed herein by
itself or as part of an group refers to aﬁ?aT?%%;ﬁrghp which is
o]

substituted with t aI @ps, eagh 15 having|fr 1 to 6 carbon atons.
The term "hydroxyal oenployed hereln refersRio ady ofthe above al kyl
groups substituted Q ne or nore hydroxyl noieties. The term

"car boxyal kyl " as Id§ed herein refers to any of the above al kyl groups

substltuted by one or nore carboxylic acid noieties. 20 The term

"het er ocycl e"y e RORE 8¢ QG684 AsGibbid) B hen RS, RIseIR iee eCO,ReExwhgt R\‘Ivh;e)he _ not ed,
represents a stable ~- to 7-nenbered nono- or bicy CLIC or stabl - to 10
menber ed bi cyel these eieticacte Iresulting g mpowids fre RIPAFYEA ghasPARFRSE Hesal/e be
saturated or [ t LRRb iRk raneef rom one
to three hetegggggﬁg%égﬁgggggbp@ﬁ%??&gﬁg$%ﬁ§ ggﬁg?stlngﬁo N, Oand S, and
wherein the nirtdmRégdndapeh. REs maihylipndraeioneshieties fanky) inspide berayl ndiver-oxi di zed,
and the nitro en het eroatom nmay optionally be quaternized, and including
any bicyclic %t Bup in which any of the above-defined heterocyclic rings is
fused to a benzen@réfbxﬁlgi vaIE&peﬁnaHqumqufmldlucterfeomlzcrgSO éomv=iméfergblpne oxygen
or sulfur, one to three n|trH%%n ﬁ% or, one oxygen or sul fur combined
with one or t#BMAFPIOGSNT ROSRICIEHR ?ﬁhePotycllc ring may be 30 attached at
anv hejger oat om or GeeRedvadle® 67 whirCHor e&ukd &, ekt pRéeralgatroonordf. a st abl e

structure. Exanples of such heterocyclic gro | ude pi i dinyl
piperazinyl, ~ dseeqally Pxbesed. compainggarg epses gcbtp@-c faﬁg},f}ﬁ’angrv.

2- oxopi peridinyl, 2-oxopyrrolodinyl, ?-oxoazepinb~l, azepinyl, pyrrolyl,
4- pi peridonyl, pyrrolidi mfl, pyrazolyl, pyrazolidinyl. i m dazol yl,

i m dazol i nyl, im dazohdi nyl, eyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,
oxazol yl, oxazolidinyl y zolyl, isoxazolidinyl, Nmnrphollnyl thlazolyl

t hi azol i di nyl, |soth|a ply qU|mucI|d|nyI |soth|a oI|d|nyI ﬂhdolyl

qui nol i nyl ; isoquitha yﬂyér/ﬂ aaib%yk”\p?r MH benzopyranyl

benzot hi azol yl , benzgxaz fury tetrahydrof wyl, tetrahydropyranyl

t hi enyl benzothlenyl t hd anor phol i nyl , thlannrphollnyl sul f oxi de, i
t hi anor phol i nyl sulfone, and oxadiazolyl Mor pholino is the sane as

nmor pholinyl. The term "heteroatom' is used herein to nmean an oxygen atom
("O'), a sulfur atom ("S") or a nitrogen atom ("N'). It will be recognized
that when the heteroatomi % nitrogen, it nmay forman NRRb noi ety) wherein
R ' and Rb are. independenfl]y fgom one another, hydrogen or C, to C8 al kyl,
or together with the ni thog to @hich they are bound, forma sgturated or

unsaturated 5-, 7|ne red rin Sche stﬂ an% 2 outline'the
synt hetic steps to W 0 é%%2§5ﬁge \\WSCIienel
H




RR RRRoP Hnm1l1O0OIl ~NOH2\OR-R8 RO RO NRanrouprenDIV@IDEE)mz
~Ro HyNn m~N~-N~ HI R5 OR~-BRO Ro P ~~~~0-NHn m\ O 1.
deprotection 2. guanidinylation R~ RB RO RRo NRB b PNn mO-NNNR HH I R 4
1 DDEC 2002 -2 9 Sclze~ne 2 R3CHO, NC\ "R3 O TM~ 1Y O HoN~ HN O OP' 6
R R~ (COR2 N~ O-- R-1, deprotection N OW( NI1I 2, optional R4 ~N ~
OH renmoval IINO9 1. 5 (from Schene 1) 2. optional Ra, Rb, Rrenoval R4

~OP O7 WNHZ.RA RBN~OWIJ~~~Nv 'O HOgR- OR- RBRO R o NH
-19-

R3 NH
¥ A
X v

or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein
W is as defined, and has the preferred values, as for Formula 7. above;
X is —O-, -NH- or -CH=N- (an amidinohydrazone group, where the NH is
5 attached to the NH group of the parent formula). X is preferably attached to the 3-
or 4- position of the ring, most preferably the 4- position.
R? is hydrogen. C, ; alkyl, halogen or C, . alkoxy;
R* is hydrogen or halogen;
nis 0, 1.2 or 3, preferably 0, 1 or 2:
10 mis 0, 1, 2 or 3, preferably O or 1;
n'is 0, 1. 2 or 3, preferably 0. 1 or 2; and

m'is 0. 1, 2 or 3, preferably O or 1.

Specific compounds within the scope of the invention include the following:
1-{N-[2-(amidinoaminooxy)ethylJamino}carbonylmethyl-6-methyl-3-
15 (phenethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyljamino}carbonylmethyl-6-methyl-3-
(2,2-diphenylethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
{(4-methylphenethylamino)-pyrazinone,
20 I-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(4-methoxyphenethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(1-phenyicyclobutyl)methylamino-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyi-3-

25 [2-(1-naphthalene)ethyllamino-pyrazinone.



W~~ O~\N" N" m~N-NHZ Hl HHO10 10 DE C 2002 -~ o0 In &heﬂr@smflmm
and 2, W R, R, R, RO, R, R Rh, R, n and mare as defined above; Ra =
Cl or Br; Pis an amno protecting group, such as benzyl oxycarbonyl (Cbhz),
and P is an ester protecting group, such as benzyl. In Schene 1, protected
am noal cohol 1 is coupled to N hvdroxyphthalimde S 2 using a M tsunobu
coupling procedure (Mtsunobu, O Synthesis 1 ( 1981 )) to provide conpound
3. Preferred coupling conditions include using a trial kyl phosphi ne or
triaryl phosphi ne, such as triphenyl phosphi ne, in a suitable solvent, such
as tetrahydrofuran or' nethylene chloride, and a dial kyl azodi carboxyl at e,
such as diethyl azodicarboxylate. Unveiling of the phthalimde 10
protecting group is acconpl.ished using standard conditions well known in
the art (G eene, T.I-WA-[2-(gmidinogmingpxypgthylpminagsarponyimethydépsethyl-3or gar 7r ¢

Svr zt hesrs, qu %ghh_ [eTe BN Tolala} ﬁykﬁxm%nd Sons, Inc. New York ( 1991 )), such
as nethylanlne & draz ne, an appropriate solvent, such as ethanol or

i sopropanol . Guani dl— W—I[a{(am'rdinxfanhheoxye)shylt]amgxoattd(bmymmhﬁ-ﬁ-meﬂaym-si ng

SNURISthlt SE tegr?%gﬂfgi%{é’ﬁ Il?ﬁgﬂ"}'é% ﬁ%@%’%’@ﬁjﬁ%ﬁg@ﬁ (Bergeron, R J and
McMani ss J. S, ﬂh%ﬂmll@nﬁg&@)e(tﬂﬁﬁﬂﬁo}@irb&‘z&etlbh-@hnethvl 3-(

N R - 1Hpyr azol e- 1 car boxamn di ne (Bernatow cz Tet rahedron
Letter 3=I:33d8 p(yrlqgw)»lam@ebm@wrx%n of the amino group to give

art (Greene, T. W Garecrpingee TS BRI e P A R e T o

Synt hesi s, 2nc[7enht}nylpiwnylklhyiarWanyvrandorﬁons Inc New York ( 1991 )), such

| I adi b it abl t hanol .
' Some-cases, 11 e atam ARt e Rt e S bt A Ao Rl or 1 0

acid. hea Scher[en&thya;sheﬁglqahymﬁmb}aﬁ\treﬂmgieyc| ne, such as P benzyl) or
ethyl, is 2~ condensed with an a uch as acetal dehyde and a

cyani de. such as cJa%f%’f%@‘H%“%‘P‘P%éﬂtyﬁm carbgpy medhyi-b0piteyISo(Zent , such

as net hyl ene C{Q_It@m(g@mgtgy@fg,@[]@lm;,llagmﬁmpg@%g,qé le 6. The amnonitrile is
reacted with oxalyl chlorid romde in an appropriate sol vent,

such as 1. 2-di chl orfoBer@madinepmypeaxyjadey epingd FarbenslnrthyFenahd it 6o or
3-brono of Py n 30 , appropriate am ne,
such as phenet ﬁn@%’?ﬁg&hkﬁ%@%ﬁ&ﬁg@@ ?ﬁgﬁé‘?ng’%eg or 4xnet hoxyphenet hyl am ne.
in an appropri at e deiMEnfamidinedmiagoxgidtipillamoet edrbonyingethyi-6enethyl-30(2DEC 2002
-31 conpound e es 0 the acid 9 by standard
procedures wel4tkné)\f\%m%tgylf)ﬁenygaﬁﬁf]@néﬁga%‘?one\’/v, Wits, P. G M, Pro~ecline
G oz~ps in Ogani c1Swn[heansi;no%nﬂn@ﬁdvt)etbmardmbwadegynmnﬁ-GSmmmyl-Bnc. New
York ( 1991 )),, .such as hydrglysis.u base, such as LiOH or NaCH, in a
suitabl e sol véAt>: yéiUBﬂﬁ%@M%’yﬁ‘é%ﬂﬁ ? %F‘ﬁﬁne‘ net hanol / wat er. The renai ni ng
chlorine or brom ne- {U\s[:t-haemdﬁpammﬂakﬁ)ythymmme;hampnhyﬁn@gemmmsingusi ng a
cat al y% such as paII di um on carbon or Raney nickel, in an appropriate
sol vent? such By Tpéfraé’ln‘PBer’t 9. Alternatively, in the case of PP = -
benzyl, deprotecti @n{mf[z t(&lﬁldheaamo@@wﬁyl?mnamk anafth\tIt'tﬁn L@RBNI Ng

chl orine or brom ne can be achi eved sinultaneously using palladiumon 10
carbon in a suZ{abidelupsepheritlethylasting)spyraginoanydr of ur an/ et hanol to give 9.
The acid is then cqu c ling
procedures, such a(s? @vdgg 6&9;'9%@6@1%?0&2&9}92)&%% é%lr Oz?m ﬁ]ﬁcl)]\]/‘g(r:lét glcglg'gﬁ

N. N- di et hyl fQBﬁ&mddnyl]@dndladnas)aayrmmdmeas di -i sopr opyI et hyI am ne (DI EA) ,

zor 1 “bATyl oxyear bonyi TR0 SRR Ry ipind ) BT 1 GPBlNE are

renoved by trqgiﬂm@bhwemmaarnn@qj)ﬁmﬁ)ugh as trifluoroacetic acid or
hydrochl oric acid. 1 n_an appropriate solvent, such as rret?gl ene chloride or

di oxane to provi delt{aNWa%@#ﬁEGﬂW%)e‘bﬂﬂﬁ?@uﬁﬂ@rWékﬁtwl -mgthyEfENR ~- or
NR' can be for(gﬁ%lﬁ‘léth&gfpﬁxg?etﬁa%ﬂﬁo) -pyrazinone,

1-{N-[2-(amidinoaminooxy)ethyl]lamino}carbonylmethyl-6-methyl-3-

30 (4-fluorophenethylamino)-pyrazinone,
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d
p Ra
R

exhi bited in Schene 3. 1 0DEC2002 Sclz ejna 3 R~-N~ORRaR
N\ 3

W-N-N-OH + ZN n m~ OHIIHOg 11 ~R NNR OR Ra Rs R o oxidaty
R~0o WI Nv'NWI N\N*n'"~CH~-Nnm~\ HH HH- HO O 12 13\ e
/IR~ HN-N~ N ORRa Rstoll 12 NRayy~ Il NIl \' NRoR H- ~Hn m7 O NRa
14 Reduction optional Ra, Ro, R renoval a ~NR OR a Rs ~0 Hy~ N ~N~-NRbR" N
Nm1l1I~INHHHONRA R~ N~ORRRs Ro HHNHz WN Nn ,n.~\N~ [lulINHH
O NH 15 16 optional R, Rb, R removal RB N~ p R~a RS ~0o HNHz WAN N n m ~
HEN HI1IH ONH 17 Acid 9 (as synthesizedlin Schene 2) is coupled with an
am noal cohol 11 5 using standard am no acid coupling procedures. such as
BOP or PyBOP in a solvent such as N N-dinethylformam de, and base, such as
DIEA to form conpoundé(12. T(Pe correspondi ng, aI‘dehyde 13 i's synthesized
using routine procéedifdd-EEHidippamigReEattniaBmoatEbiyigethke-makylskanpl e

Carey. F. A. %%ﬁmpﬁylgmh{g)_pgmin&gyanced Organi ¢ Chenist~w, Part B ~

Reactions and Si ~ntl/7es~s. 3rd edition. Plenum Press, New York ( 1990))
such as the Swern oxidd2i(emidiMncinsaxy)AhyJamisb } edrbanyloethplab-nodiifiyl-3-

(2-phenylpropylamino)-pyrazinone,

AN

Ri
R

5 1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyi-6-methyl-3-
(3.4-dimethylphenethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(2-naphthaleneethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]lamino} carbonylmethyl-6-methyl-3-
10 (2,2-diphenylpropylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino} carbonylmethyl-6-methyl-3-(2-(3-
indolyl)-ethylamino-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(2-{1-(4-methylnaphthalene)]ethylamino)-pyrazinone,
15 1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(2-12,4-difluorophenyl)ethylamino)-pyrazinone.
1-{N-[2-(amidino-N'-methylaminooxy)ethyl]amino}carbonylmethyl-6-
methyl-3-(2-[4-methylphenyl]ethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-5-chloro-
20 6-methyl-3-(phenethylamino)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyllamino}carbonylmethyl-3-chloro-
6-methyl-3-(2,2-diphenylethylamino)-pyrazinone,
1-{ N-[2-(amidinohydrazino)ethyl]Jamino} carbonylmethyl-6-methyl-3-
(phenethyl)-pyrazinone,
25 1-{N-[2-(amidinohydrazino)ethyl]amino} carbonylmethyl-6-methyl-3-
(1-methyl-2-phenylethyl)-pyrazinone,
1-{N-[2-(amidinohydrazino)ethyl]amino} carbonylmethyi-6-ethyl-3-
(phenethyl)-pyrazinone,
1-{ N-[2-(amidinohydrazino)ethyl}lamino} carbonylmethyl-6-methyl-3-

30 (4-methylphenylethyl)-pyrazinone,



1 0p ECZ2002 " Oganic Chentist~y 3329 ( 1976)) pyridinium 10 DEC 2007
chl orochromate (Corey, E. J. and Suggs, J. W Tetrahedron Letters' 2647 ( ;
1975)) pyridiniumdichronate (Corey, E. J. and Schm dt, G Tetrahedron
Letters 399 (1979)), or sulfur trioxide pyridine -

conpl ex/ di met hyl sul f oxi de (Tetrahedron Letters 28:1603 (1987)). S The

al dehyde 13 is then converted i o am di nohydrazone 14 using standard
conditions, for exanple, treatnent with an am noguani dine or a substituted
am noguani di ne, “such as ammmoguani di ne g§_2-hydrazi noi mi dazol i ne. optionally
in the presence of an acid such as nitfic acid, hydrogen chloride, or hydro
ge~i brom de, in an appropriate solvent. for exanple, ethanol or nethanol.
which, in addition, may 10 contain other solvents such as dichl oronet hane

or tetrahydrof ur anl-{@bj2v@emiiicnamidookinethafadinodteybraboeiby 116 nethytl 361 -

am noguani di ne 15 is acconpl.i shed .under reduci ng conditions well known in
the art. for @éﬁ’ﬁ)‘?éf"r’i"?ﬂiﬂ&ﬂPﬁ'b’c??’ﬂ#?ﬂﬁﬁlyagyriaﬁ“%propri ate sol vent such as
tetrahydrof uran orlw? Rldifam¥ ok PJethy | |BRRRT SHrbbrS ImMBy L nfe@fyl 4X1- As an
alternative nethod. catal ytic hydrogenation with 15 pafl adi um on car bon

catal yst can betlvhpt(eypsddyIRiyl-RFaziegsd, R i n conpounds 14 and 15 can
optionally be renoygd, By usi . L % L the art. ,In the
case o?:l’ R and Rb =Y%gvr?-(Bﬁfd\‘/‘r%g&“gfg°§rg@t8ﬁ3n§?%i ar%%&%thﬂ é&l}“ rt}%?'gl;é’n(2 t he Boc
groups are rerpiggopy-2-Gaadinehoxyphédyl)ahylxpydzinsnegh as trifl uoroaceiic acid

or hydrochloric acid,,6 jn an, appropriate solvent, such as 20 t hyl ene
chloride or di oxanéﬂfvéhp(faml%gﬁ‘&ﬁﬁ@lﬁﬁ‘dgar%‘o ‘Pf‘db‘i‘?ﬂ?‘?éggé%ch\t}g’ﬁwahe

phar maceut i calcwo@@}qgg?%y@ﬁ@{e;s of the compounds of Fornula I(in the form
of water- or oil-soluble or dispersible products) include the conventional

non toxic salts or lt{Rel2qaaidroaainpoametiilaminoatarsonyiinethylab-metlyiied; e. g. ,
from i pergani %g%bu 19291 ﬁlug‘ﬁwﬁ@‘gﬁag gs. Exanples of such acid addition
te, 2~ , alg

salts i1 nclude acet I pa I nate, aspartate. benzoate,
benzenesul f onat e, bi{#tl2f(anijnobmingpafehyl eininogtabony bmiihydidanethyl-3-(2-(3-

canphor sul fonat e cl.opent anepr gpi onat e, di gl uconate, dodecyl sul fate,
et hanesul fona?fél?fofjﬁﬁbgﬁgl?pglaﬂrg%nﬁtapt anoat e, gl ycerophosphate. hem sul f ate,

hept anoat e, hexanoa{®/-[2hytidaahmoodgethyijsehial) caborddmethylds-aicaidi-d€2,2-
2hydr oxyet hane?ﬁn fopaée. | actate. nal eate, nethanesul fonate.
2- napht hal eneSHPERAPREYSTY DY ESH A4t e. nitrate. oxal ate, panoate,

pectingge, persul f at@r 23zplmehdRRY RMRT18minR) E4rBdrg Im@hyiad-aicghy] pr(@pi onat e.
succinate, sulfate. tartrate, .thiocyanate. tosylate, and 1 0DEC 2002
-3r1 phenylcyclopropyl)-pyrazinone,

1-{N-[2-(amidinoaminooxy)ethyl]amino} carbonylmethyl-6-methyl-3-(2-(4-
chlorophenyl)-2-cyclopropylethyl)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino } carbonylmethyl-6-methyl-3-(2-
20 cyclopropyl-2-(3-pyridyl)ethyl)-pyrazinone, -
1-{N-[2-(amidinoaminooxy)ethyl]Jamino} carbonylmethyl-6-methyl-3-(2-
benzylcylopropyl)-pyrazinone,
1-{N-[2-(amidinoaminooxy)ethyl]amino} carbonylmethyl-6-methyl-3-(2-
cyclopropyl-2-(3-fluorophenyl)ethyl)-pyrazinone,
25 1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-(2-
cyclopropyl-2-(3,4-difluorophenyl)ethyl)-pyrazinone,
1-{ N-[2-(amidinoaminooxy )ethyl]Jamino } carbonylmethyl-6-methy!-3-(2,2-
difluoro-2-phenylethylamino)-pyrazinone,
as well as pharmaceutically acceptable salts thereof, for example the hydrochloride,

30 acetate and trifluoroacetate salts thereof.



undecanoate. Base salts include amoniumsalts, alkali netal salts sugh 2007
sodi um and potassiumsalts, alkaline earth metal salts such as cal ci um an
magnesi um salts, salts with organic bases such as dicycl ohexyl am ne salts,
N-net hyl - D-gl ucam ne, and salts with am no acids such as arginine. |ysine,
and so forth. Also, the basic 5 nitrogen-containing groups may be

quaterni zed with such agents as | ower al kyl halides, such as nethyl, ethyl,
propyl, and butyl chloride, brom des and iodides; dialkyl sulfates |ike

di met hyl, diethyl, dibutyl; and di amyt23sul fates, |ong chain halides such as
decyl. lauryl, nyristyl and stearyl chlorides, brom des and i odi des;

aral kyl halides |Iike benzyl and phenethyl brom des and others. Preferred
acids for 10 form ng acid additi salts include HO and acetic acid. The
conpounds of the &‘g%]é?l‘toq’f’H(’/cgeﬁstt‘?%ﬁharlﬁ'ﬁrpé%sgﬁfnvénﬁ%‘éIco%ﬁ“g%‘“sdc%fncﬁlﬁ’fent

i nhi bi tors ofsdyediaess asagdlichs dphitPlisoafeek. 88 b@uie of ean8sme 3 mRlIgs of the
serine proteases inhibited by conpounds Wi thin the scope of the invention

i ncl ude | eukoaividug epanpieiptib ndgjagiereasiars, whigh ise a3 3qonsequpnagwestiugyrdl cat ed in

t he pat hogenegj W ; t i n_.and i i tive
enzynes; pancaggrgfr%@yg{iacge{z{a%gé:,%ﬁgﬁuopdggﬁ%p%?%ﬁe ”ggc%@% r (gjsnfj%bﬁl&ge pr ot ease
al so aSsoci atmesemiitenii@ukaycisb bsve polymonghiccranalificfots, wih all pslphephigt | ¢
enzynes in the bl ood. coggul ation pathway. Lnhibition of thernolysin, a

met al | opr ot ea%%s,ta"é’??gfoﬁés}gl%,m%‘ﬁﬁgé’] eB”r%‘irEé&VS’?“Oé’re al so contenpl ated uses
of conpounds of t @ REBESMNIs bNYERIUILNMaY RBoGRMBAURESePEcibiEhRatbd esent
invention are preferably employed to inhibit ttypsin-like proteases. _ For
t hei r end- uselylspiondaty essur fyaizppemeIrngd ghh epmpeudh @ricemPosiinanet er s of
t he enzynme-inhibj:ti-n risti.c .1 h e sent

i nvention i sm}ggh%lk?ggiggé@g?%ég?%e @ﬁ%g{grﬁaﬁ;&%ﬁ;ﬁr\n@ géﬁet glkc}htnoﬁglges wel |
known 1Dn t he lggtoscdpornabxeaothecorgrourdsd use application of the conmpounds that

i hibit chymotrypsin and 25 tr i.n,is in e t t ment  of nereatitis.
Actual dose ranges&'f%l%1 C?rﬂ%ciurnds}s/‘g%héﬁlﬁeécogﬁa%ﬂ% L‘%‘S’galr?n%eéltvﬁ%‘ﬁes\% Frire,dei?)f cour se,
depend upon thigrddaigyr Eheargtesmuépiotimngtdenbleea dirbaaseofatkaben dfrect l@inpat i ent or
animal to beJrea ed, as .deLer ] ned %{ t he attendi n% (fi agnostician. It is
e e EIYR NP FRGERH F9 VB ApBtiEivicaInd GeEre ity alyer kg per

expect ed t hat
day for an effseehpated toeranneid i6 veif@eid indhCaspeureshyodn drbgmarasent
invention that are disti nlgs]léi shed by their ability to inhibit thronmbin may
be empPoyed fOFMigalRIptsET (St Redase ateiteossurhsersies R ardior B e pCO:RE, 7007, -3 -
thronbi n i nhifhdORS is GIARPMAIE Qfc NS MG RRL 51BN 8N LANShiEPEA L hr onbi n
production. 'Therefore, these conpounds are useful for the treatnment or
prophyl axi s ofioegatled Chivarlxdt €1 9FePoByl Whor mal venous or arteri al

t hronbosi s i nvol vi eint Nkt i r L 0 t] : states

i ncl ude. but are r}gltgenl %n%n t%g?ﬁt%?J%eglggv@?ﬁ%ﬁggﬁb%s%; éogll@tsngg'ﬂl%ﬁg?ed

i nt ravascul arFeunagd) iplafifitiongn ebh ocuuerse dindepgndsepdfiic dshwokn ateveral

| nf ecthons andySaNSELi 0V ORAL el t HEALCH Ak REROK S GOLANRIY ALt ery
bypass; fibrin Forration in the eye, $i préep dcement’ s dnd thronbus

formati on respemhissiblefonlynf sach frembihdivogesd]yinistabliehehapyndsr per cut aneous

transl um nal coronar ngi opl ast PCTA) .. O her, uses incl ude .the use of
ai d thronbi n | nhibAIGHE Seet Beal bR ARt FOPPRREARU Heor -
physi cal l'y | ikféifor & viRtifbbiag 6f HERhi inh hRAGmARBYHAGdNE £cthpAB bf@E used in
bl ood collection. blood circul ati on, and bl ood storaﬁe such as cat heters,

bl ood di al ysiBeseadnyenaan whirhis grnable pEheinecietesipd pnigiss therhedy (iyeferredard bl ood

| i nes,zThe co Mols ' ' . an
anticéggulant | HQ&?P%%B&%%F%éﬁ%Eﬁﬁggﬂgggﬁﬁﬁgggg%gﬁhg%gﬁﬁgﬁgﬁgﬂﬁgve been
shown to redusmeh asshdnasivsor fatakmagnaictakmanbogeni c. A strategy for reducing
t he thronbogeniciH¥ of, stents i s to coat . enbe%. adsor or cowalently
attach a thrombi niP AR ATRTY: HGeRee A YRECR Proxides fiApasEc SRR Eounds of
the present iwMeRtateOtsedadBr B vRIThAYRE Jfothrdnli SinPdhR@ERal, Cofpide of the
i nvention can be attached to, or enbedded w thin sol uble and/or

bi odegr adeabl #hamgecpyicpli pecepiably sarrieh ard afdiagnogtisalle ¢ffetive arew pteri al s.
Such | ymer s i nel I ol e,

polyhggroxy-pgﬁﬁgP%g%ﬁg@ ?ﬁ§h¥%g@ %ﬁ%fﬁkﬁg yhydr oxyet hyl
-aspartam de- phenol . or pol yet hyl eneoxi de-pol yl ysi ne substituted with
pal m toyl residues, polylactic acid, polyglycolic acid, copolyners of
polylactic and . polyglycolic acid, polyepsilon caprol actone, pol yhydroxy
butyric acid, 25 polyorthoesters, potyacetals, polydi hydropyrans,

pol ycyanoacryl ates and cross |inked or anphipathic bl ock copol ynmers of
hydr ogel s. See European Application ?61 251, European Application 604, 022.
Canadi an Patent 2.164,684 and PCT Published Applications WO 96/11668, WD
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-3 6 distress syndrone; inflammator;~ responses; wound healing; reperfu&idbh200
damage; atherosclerosis; and restenosis following an injury such as ball oon
angi opl asty, atherectony, and arterial stnt placenent. The conpounds of the
present invention nmay be useful in treating neoplasia S and netastasis as
wel | as neurodegencrative di seases, such as Al zheiner's di sease and

Par ki nson' s di sease. Wien enpl oyed as thronbin inhibitors, the conpounds of
the present invention may be adm nistered in an effective anount within the
dosage range of about 0.1 to about 500.oqp/ kg, preferably between 0.1 to 10
ng/ kg body weight, on 10 a reginen in single or 2-4 divided daily doses.
When enpl oyed as inhibitors of thronbin, the conpounds of the present
invention may be used in conbination with thronbolytic agents such as

ti ssue pl asm nogenngapibpnasgect. B¢ prepmblaveriioa incyigs medrinwlieh aragesfeli onal | y.

t he conpounds.of. t.he. pr I nt_ i y be used in conbination with

ot her antithrgﬁ€6¥P§H%%’§§ gm??%gﬁéﬁﬁgwgadrugs such as. but not limted t~,
fibrinogen ant agonA&iosdiant atpinefemdaiaspere usefalepmpouraln b gione shaeinTheR't hr onbi n

inhibitors may al so be coupled with soluble polyners as. targetable drug
carriers. SucﬁiBWP9ﬁé§%]SﬁﬁﬁgﬁEphﬂgfﬁ@ﬂﬁgﬁﬂygﬁbP?%PFH%HEF‘ K&t opol yner,
pol yhydr oxy- pLeRy Meifaasy bam ge-lamﬁgbect.noliypam;wﬂ;ehml hadfhg a para,
aspartam de- phenol . or pol yet hyl eneoxi de-pol yl ysi ne substituted with
pal mi toyl . rEksidues.I-IRjror peradolSé subtigutionr Gishaylihaningiatrenta -y mbe coupl ed
to a class OfL?ﬁ?&@ﬂ%@ﬂ@?fﬁmﬁﬂhﬁ&?rs useful in achieving controlled rel ease
of a drug, for €exanple, polylactic acid, polyglycolic acid, copol ynmers of
pol yl actic and pol Vgl deeakabte labéldan pib e psedioarticapr pdranignney chphteyihydr oxy

butyric acid, 2~ polyarthoe rs, | yacetal s, pol ydi hydr opyr ans.
poIycyanoacryPﬁFggSﬁ%%ﬂ%p%ﬁakfpﬁQE%%8¥%&WﬁﬂFB§?ﬁFBXSV%%E”‘@gSFVﬁérs of
hydrogel s. HuaRAchi@WMERE gidp el aslasatives . hekfaged Hysupaliediophesnuglsear

| eukocytes at_sites of inflammtion and thus is a caontributing cause for a
nunber  of di s®audosmuleds Bycyiphit Hadndds mepy 2p ragaistmeigy dit isgardleedfexpect ed

to have an antjeainf L MABLATYordRridbRSlc isgfisl, 1n the treatment of gout,
rheumatoid arthritrs and other I nflrammatory di seases, and in the treatnent

of enphysena The |latksseyerepaingds tlzestivilentjipfipggypup A" includes groups that are

capable of covalently bonding with a free amino group and the chelating means. For
15 example. A" may be —C(=S)—, —C(=0)—. —C(=NH)-—(CH,),—C(=NH)—,
—C(=0)—(CH,);—C(=0)—,

and the like.
Also, in the compounds represented by Formula 7, the chelating ligand. L,
includes groups capable of covalently bonding to or noncovalently binding to either
20 aradioactive or paramagnetic atom. The chelating means including those which are
customarily used for complexing radioactive or paramagnetic atoms. These include
chelating means containing 3 to 12, preferably 3 to 8. methylene phosphonic acid
groups, methylene carbohydroxamic acid groups. carboxyethylidene groups. or
especially carboxymethylene groups, which are bonded to a nitrogen atom. If only
25 one or two of the acid groups are bonded to a nitrogen atom, then that nitrogen is

bonded to another nitrogen atom having such groups by an optionally substituted



~ 00 ~cc 2002 _; 7 properties of conpounds of the present invention AHHEC 2000
determ ned by the nethod descri bed bel ow. Cathepsin G has al so been
inplicated in the disease states of arthritis, gout and enphysema, and in
addi tion, glonerulonephritis and lung infestations caused by infections in
the lung. In their end-use application the enzyme 5 inhibitory properties
of the conpounds of Fornula | is readily ascertai ned by standard .

bi ochem cal techniques that are well-known in the art. The Cathepsin G

i nhi bitory properties of conpounds w tht3 the scope of the present
invention are determned by the foll ow ng nethod. A preparation of
partially purified human Cathepsin Gis obtained by the procedure of Baugh
et al. 10 Brocher~~is~ry 15: 836 (1979). Leukocyte granules are a major
source for th&thyleaparoups SrbYotP P &k eppretsd shylene wiits sprirases ejdiregemor

(chymot r ypsi ”'o&%‘ﬁ QG bk, PRARGY EScAR ; éi'gﬁ?mﬁ%ﬁé‘%ddzig&@l@h& ingl €

i sol ated. The kocyte granul es are extra sodi um acet at e,
pH 4.0, and eXN.NatiN" N eediaateyiz edddPdiPAst DIPRGisMvall kipoviouinf e artplsi a8. 0

containing 0.05 M NaCl oyvernight at 4C.. A pr in fractiaon ecipitates
during dial ysi€ e‘?ﬂﬂ?“i’egnf’é&fhﬁfagiboaﬁve@?mwlflﬁdgﬁ?1‘821.1Igrfﬁdgncf’flﬁil:gt%f“ﬁ “contai ns
nost ofsthe chymmtand Bl gardnhdegRetaGikdny bidsligiiml (Gak GCdHWE e Q1. aB&ILRS 208pECi i C
substrates are g%epare for each enz N- Suc- Al a- Al a- Pro-Va

oo £ 1 oani | § 061 SE0M PaO T cARE DS PAPe S HLARS ] Ges. TFhel o doSekati s not
hydr ol db t i i 2.00
Y PIBECE W NS AEBTEE (WA 2Py RREY WRIRERARL (208 1 45 RuipoaEf | "

di et hyl sul f oxialeyleediathifgRotabeSu cachll a- Alsa- iReloded aPlrbelpting tmeeaniatd de as a
substrate. Hydrolysi.s of .the p-nitroanilide substrate is nitored at 405
nm and at 25C.°°T3§Ae/mf R R ngsém?‘g’??f”h%mﬁ%&ol’e lﬁf‘it%nt()g? Oggﬁﬁh%@? of the
presento i nventcbMmbinasonie vl legploui. TiesssdudBRIryIRhAInt Botktiaddle apakatiiepsi N G

i nhi bitors depend upon tre 25 nature,@Pd everity of the disease state, as
deter i ned by SPHEPBIT ORI P ARTSSHHEN 9A Do RIheT CAOPRYEESP- TVEE- Po 10 Nyl kg
body wei ght, ReKurdB¥pechel perdtraidtlchdiftingtianaf ot RERNGhRAGH Wiich@AsE St ates.
Conmpounds of the present invention that inhibit urokinase or plasm nogen

activator arekpovemthapitygs psesiaing mearsieals-Mmexcessive cell growth disease
state. As 30 such ?Rg&?"’*n%‘gpfas-te&%ﬁ’?@ﬁ??% gkgegggg} QPR BbSe: é}guryseful in

the treatnment of benign prostatic p prostatic carcinonma. the
treat méht of peforsitadpth stearght and bnghed clini@ @Blicals; ofgap to 12 carbons, such as

methyl, ethyl, propyl, isopropyl, butyl, r-butyl. isobutyl, pentyl. hexyl, isohexyl,
heptyl, 4,4-dimethylpentyl. octyl, 2,2,4-trimethylpentyl, nonyl, decyl. undecyl,
dodecyl.

The term "alkenyl" is used herein to mean a straight or branched chain radical

20 of 2-20 carbon atoms, unless the chain length is limited thereto, including, but not
limited to, ethenyl. 1-propenyl, 2-propenyl, 2-methyl-l-propenyl. i-butenyl, 2-
butenyl. and the like. Preferably, the alkenyl chain is 2 to 10 carbon atoms in length,
more preferably, 2 to 8 carbon atoms in length most preferably from 2 to 4 carbon
atoms in length.

25 The term "alkynyl" is used herein to mean a straight or branched chain radical
of 2-20 carbon atoms, unless the chain length is limited thereto, wherein there is at
least one triple bond between two of the carbon atoms in the chain, including, but not
limited to. acetylene, 1-propylene, 2-propylene. and the like. Preferably. the alkynyl
chain is 2 to 10 carbon atoms in length, more preferably, 2 to 8 carbon atoms in

30 length. most preferably from 2 to 4 carbon atoms in length.



as abortifacients. For their end-use appl ication, the pot ency and ot het[) DEC 2[][]2
bi ochem cal paraneters of the enzyne inhibiting char acteristics of
conmpounds of the present invention are readily ascertained by standard

bi ochem cal techniques well known in the art. Actual dose ranges for this
application will depend upon the nature and 5 severity of the disease state
of the patient or aninmal to be treated as determ ned by the attending

di agnostician. It is to be expected that a general dose range will be about
0.0l to 10 ng per kg per day for an efbgctive therapeutic effect.

Addi ti onal uses for conpounds of the present invention include analysis of
commerci al reagent enzyrres for active site concentration. For exanple; 10
chynotrypsin is su ied as a standard reagent for use in clinical
quantitation of chfj)wdt pIa8Ees heeein wherg there saancalsenyl er jalkiyaelsmaigty dsetes. Such
assays are di i S.

Panct oat i o ol SEpREbiGiOR] HRASAANRL GRbuNE:, APYHRRELEREL oI RRIN
quantitation efefaablpnét direythsattached tpd aigngen, &tyasirar ﬂllfaﬂfnloie[}ypSI n increases in
concentration duri t he urse of,, several inflamma 5 di seases, and
a,-antitrypsin def?}gﬁtéﬁ’&la@%”ér‘éu%gg&?é‘f@%“a\?‘rf“ahtoﬁé éé?é& h3ipedgahce of

| ung disease. (EppPoy BESorPhoBaNM:E&e Rhaih MASIM ik Gthitathdp&o UsRded B &#Nhance the
accuracy and reproducibility of these assays by titrametric standardization
of the commer ekygen albasingliding, hybnqt beiteddo.aathaxyesthoxy SepropexySisoParasit  No.
4,499, 082. Prg c r n

purification o‘gda%g}ﬁ ?CE eYérébgyO{h@rag(%g gﬂsa ﬂ} E ]%?ggﬁrﬁél} %‘3’%% ﬁbj#é{r?f %ﬁfech can
conpl i cat e angrefoahdy dd &earbdsreawresmlldzrgtmf __ protein isolation procedures.
Certain proteases Present suc .. C n be in {n bi.t ed dur

purification steps B er %ﬁﬁdu‘?‘?&?pg’fy ?’?éel?)l?yelésg ErEREER “SWer%EﬁT‘%rﬁ

tightlyoto vakd usocpéiet @Uidtii€aremayy@sups thRapiharrome 8 ub i € 3hrbeRITR s tl ons of
the invention can be adninistered to any 2~ aninmal that can experl ence the
beneficial ef fiBgPytiep. Pferﬂ%ra%érﬁ%ﬁé%“sé‘fth?H’ésﬁ’%‘éhﬁ‘icéﬁsPlFfél?/bﬁ?ﬁlﬁ YAffong such
ani mal s are hymps.abhgugh the invention is not intended to be so
limted. The pharnmaceuti cal corrp05| tions of the present invention can be
admi ni st ered by anjbatemndicternaryl'askhinplprcdhigein refertie aaps ymsddel4 i exanpl e,
30 adm ni Str abiodR £30 oPFs PYIARRE HREH 2 R4 Qﬁﬁ%ﬁtmd]ﬁﬁ{aﬁ’%ﬁr&?&ﬁs

i ntramuscul ar, |n’[|’aper|tonea transder ., buccal, or ‘ocular routes.
Alternkti vel yancblr 2©oa©tslygeamﬂr§ygen or SLJIfDr @tio@mﬂmene&xsma&mﬁhmroayi on can be
by the oral raqute,. a er 1 en ent pu t he age.
health. and w&l°YRt *5f %P i%eé‘r’-‘g[ggﬂ” naﬁgt%(%& @H&:‘%“ treé’t rreﬁ’p if any.
frequency of bymﬂn&ubenzamhnph&emkmbl Othrd‘nhe]y(Efieﬁdienyllesﬂjéxﬁﬂathhﬂyladdl tion

to the pharnma ctive ounds, .the. w 5 pharmace

prepar at i ons gg 8815(? aP%”@f laﬂ?aéogﬁaf?yﬁ%(?gut P ﬁ pé‘@@é‘ﬁfamr’émg’&? i ers
conpri sing exgifdaginys masliAwtl lidorldons BH’élhdcflﬁlChhddlﬁIt eingiRGES Pufgylof t he
active corrpounds into preparations that can_ be used pharmaceutically. The
phar meg®ut i cafpEkiziay} saeuiatlyl Aunlycribrlaziny arphibnridirg paAtachBYlur ed i n-a
manner t hat lémmmn?ﬁl tendlfrﬁxpkuﬁ.t&saz@wﬁmb@zomy JE%BF%n)Qf p&qwﬁmlhﬁnal

m xi ng, 10 granul ating, dragee-nmaking, dissol VI ng, or |yophilizing
processes. Th a@;dlrp’ﬂ],apfﬂmmﬂéluﬂl, phdnamh@pwlapheomn)ﬂoxsotbraad)lyusaéemmabaylobt ai ned
by conbi ning the 5 [T;? rﬁ Y rSO(l)l| i\d excipients, optionally
grinding the FEEHPY ﬁp&laﬁqn% & ENG 715'?5'03 ng the m xture of granules,
after addi ng sui t abhetemiXarhlicalr be&nlalkyldmmlﬁdysamemceﬁﬁm&qr ak @ardbf ai n

tablets_or dragee cores. 1 S Suitable excipients are, in particul ar.
fillerd such A20thescarAuR irefess, tof Grealkyla giokes 2f éiéstcb%s@d GPOYS, BAYER anp@hhi t ol or
sorbitol, cel kws%&tpgu%ﬁ% @énkﬁnﬁmeﬁﬂ%ﬁror QQJaﬁﬁtHﬂ}n@{P@?phat es. for exanpl e,
trical ci um phosphate or cal ci'um hydr ogen phosp as well as binders,
such as, starch pa"ElneeIerrruWﬂgalk)ﬂbafsempmmfereum’wlzselfstarpehofamé)atgrstu}ar ch, rice
starch, potatg rch in. tr.aga droxy 20
propyl et hyl cgif?rﬁufi cgéloaﬁ?ﬁlcﬁmu S ST HRRS § e cinghyalrl?:oenl ﬁtt(if%{ogre?eraﬁ 20r7p6¥?/w nyl
pyrrolidone. bfordesTypaml echingildt £¢cadlopicpydosniocbugireyblepadyledyclsiesdl, as, the
above nentioned starches and al so car boxyrret hyl -starch, cross-1|inked

pol yvi #%1 pyr F ‘?}‘GB‘HéCV%{@%ﬁ‘YI agd exelgPiilc acid or a salt thereof, such as,
sodi um al ginate. Auxiliaries are, above all, flour-regulating agent s and

| ubricants, for exanple, silica, 25 talc, steari c acid or salts thereof,
such as, magnesium stearate or cal cium stearate, and/or polyethyl ene

gl ycol. Dragee cores are provided with suitable coatings that, if desired,
are resistant to gastric juices. For this purpose. concentrated saccharide
sol utions can be used, which may optionally contain gum arabic, talc,

pol yvi nyl pyrrolidone, polyethylene glycol, and/ or t| tan| um di OXI de

oy o, o



~ 0 0 E c 2002 -40 phthal ate or hydroxypropyl net hyl -cel | ul ose phthaléﬂ%UEtzmz
are used. Dye stuffs or pignents can be added to the tablets or dra-ree
coatings, for exanple. for identification or in order to characterize
conbi nati ons of active conpound doses. O her pharmaceutical preparations
whi ch can be used orally include push-fit 5 capsules made of gelatin, as
wel | as soft, seal ed capsules nade of gelatin and a plasticizes, such as,
gl ycerol or sorbitol. The push-fit capsules can contain the active
conmpounds in the formof granules thatofmy be mxed with fillers such as
| act ose, binders such as starches, and/or lubricants such as talc or )
magnesi um stearate and, optionally, stabilizers. In soft capsules. the
active conpounds are preferably 10 dissolved or suspended in suitable
liquids. such as, Tl teym ihisbigrclip plul" ds paanded foninclpde Behilel2@nl, Jbsptabi | i zer s

navenus- ool it (B Bt OL R B0 R RIGEE: 2 8] BHFAbER (' v

exanpl e. wat ethedikkubl e salts. al kaline solutions and cycl odextrin inclusion
conpl exes. Especially preferred | S alkaline salts are a nium.,salts
prepared. for exan?ill‘%‘,e '(ff'hléﬁ*f‘iYEI.‘c‘"’?Wdl lsrl%teﬁ% roXIG F‘W@ﬂlﬁi%]pqz' ane,

N- et hyy gl ucagi e ad@har@fiHnBigike One or nore nodified or unnodified

cycl odextrins can be enpl oyed to stabilize and i ncrease the water
solubility of conpounds ofthe present invention. Useful cyclodextrins for

this purpose are disclosed.in U S. Patent 4, 720 4. 764. 604, and
a024,998. 20 In aggg #gﬁ,gg%fﬁe%%ﬁgﬁgaggpﬁ%g§%€$vglg%%%%ﬁﬁd§;%%tggpropriate
oi | y i njecti obnothes gsppnsiesns cklarind) @roadne, Miusties ediodBe ivticdbdtdoririefeptai | i C

sol vents or vehicles include fatty oils, for exanple, sesane oil, or

synt hetic fatPVﬁ§@ d esters, for exanple, ethyl oleate or triglycerides or
pol yet fiyl ene gl ycothé@iéh 'hionen)emnad g emplb fedRldibb A sk oREFard Ohothqueous

i njection suspensions can contain substances that increase the 25 viscosity
of the suspen&ioyn refersio axaRpe €0up Gidhns celsHByusAsithgne dkyl gipwskavingor bi t ol |
and/ or dextr afo,, Qb h Yok Ne suspensi on may al so contain stabilizer's.
Compounds of Fornula I can be | abeled with radi oactive iodine by using an
exchange reacti on. TiRxetmaiidkyddminetasieogiayed heeinduyl ithelf odaseari & anethér known i n
the art. Ater (Y i.0.1L.qQdine. | - ) e _prepared
fromthe 30 cBrreegnds Al bR sk poihatis BomnEE FRTROY AT ARAET o

i nt er nEdi at e. hSaéwg froin 3.to Padrbatatddoes. i . 122. 361, herein incorporated by

r ef er ence. 10 E C 2002 -41 The present i.nventijon al.so includes

Commosi 1 ons whi ch T aRrary T ARG Toreit S et AF BRar S vl
wherei n the caippshibsitisd BY éne@® Ajord I8@Aebx9f maieceyypound of Formul a | conpl exed
with a radioactive atonL,F%%(tggnco ounds of Farnul a | s;itable

radi oactive atoms I HCPRRIGHESVEHKY!" @5 cBRloyeehepsin regers 8gny pffhegoovealkyl

I'n-111, | n- 113mupdiindBited BHonkDB modd GhriidRy ROid e adi oactive atons have
superior properties for use in radiochem cal imaging techniques. In

parti cil ar, techneThaigyodicrorrcloony heterogyslic gagl- ap aﬁgéﬂa@m GRSERVBITef or -

| mRging becausgiefrobrtenRUGLER'S- Bf PRRAHERT mdr- bebRydRBRLERIL {efo.and has a
si ngl e photon energy of 140 ke V, a half life of about 6 hours, and it is
readily 10 avaiehdbied bicydimhateivoy @9 /rifg speng emeting ofrwhithveay bhsat8gedod - 188

al so hfav.e gamp., urpatgds,l ek wl\al}'gH %rr]xsigl% LP Arbol tatotmos lrjlg 8" e go' thrlzélé%f L%Fora%gns
conmposi tions contain the radi oactive at om T g8 np03|f|ons of the
present i nvensédleamedafrém clngtaup @ntiktihgpof@nad end By arionidréx ithgnidrogaimaadund of

Formulg. 1 with radi oi sotopes whic re suitable for 1 det ecti on
ext er n% ly. Tﬁ‘ég"dg’ﬁ’r‘?&’a&ﬁst”ﬂ"é{r@flo? oG Axitized andrhe PICRTASI MBI ar e

preferred as basinaRe bl YEa@hiods REHRARL IS bidLE: §RLEGH i@ anytof & gamma
canera and have favorable half lives in vivo. Thé conpounds of Fornula I

can be | abel e@b®g-dgfigeddieteraseclivgings iscdunditqaesnzene ring. Especially useful are

rings containing one oXygen or sulfur, one to three nitrogen atoms, or one oxygen or
sulfur combined with one or two nitrogen atoms. The heterocyclic ring may be
30 attached at any heteroatom or carbon atom which results in the creation of a stable

structuie. Examples of such heterocyclic groups include piperidinyl, piperazinyl,



known in the art to provide a conposition of the present invention. Hoy JEC 2001
exanpl e, 20 these conpounds can be | abel ed through a chel ati ng agent such '
as diethylene triam nepentaacetic acid (DTPA) or netall othionein, both of

whi ch can be covalently attached to the conmpound of Fornmula 1. In general,

t he conpositions of the present invention containing technetium99m are
prepared by form ng an aqueous m xture of technetium 99m and a reducing 25
agent and a water-soluble ligand, and then contacting the m xture with a
conmpound of t he present invention repregented by Fornula I. For exanple,

t he i magi ng conpounds of this invention are nmade by reacting technetium 99m
(in an oxidized state) with the conpounds of the present invention having a
chel ating neans in the presence of a reducing agent to forma stable

conpl ex bet wekowotpmcméwi Lﬂw@@)me'ridir@b,Z-deubéhhybt?atv@a(epmbraZRﬁiMal ence
state). One embodi ment  of the composition of the
present i nverﬁyfr8ﬁl B\pgrbdonéd B;Y/”P‘g%ah nﬁylgzogbl qggjyf:or”ﬁ{flla Having a
DTPA chel at i ngidRans ] Wnidazéeihneltaym, Qﬁmmymysmﬁwy b@r@@ﬁ@ﬂmmm&d by

combi ning a predeterm ned anount (as -~ m\? npound of the
present i nverfeemhidigy, hlsﬁ?‘\azaﬁhelﬁ%az%‘lj‘m/lr dﬁO@Bﬁtnéi ni 1%?6015] c‘ihtaiz%}tdénybuf fer and
stannoys red a I t i hnet at e
ont ai B NG & T Sl g R R e

al l owi ng an iteozilmidazolyl, ghiadiazoyli benaoryramtyl.r rorethienper henporazotyhefurybact i on

(0 2-0 2" m aremyoliieh (o apenedl | Hivo. SoradrinE fbkrrebion, i1
desired. 10 An@imbfhoBfflcdifsredy, tkﬁiméﬂpﬁolﬂﬁmﬂﬁmﬁ:lz(hﬂ%xﬂflizb@l aviepBslinoi Nvent i on
is prepared by |labeling a _conpound of Forrmula | having a netall othionein

chel ating nedh®eitpnat Bemieitim 99m This nay be acconplished by conbi ni ng
aqueoyy sodi um perteehnehatBadAM st dheRGH RIS NSE @pﬂ@@#ﬁoﬂ'(@@ﬂ%ﬁl’ff&nat eto
forma sol uble conplex of technetium99m (in reduced state) with

gl ucohept onataomiSéaragdrogemaamyEN doﬂrwlﬁlbﬁgecpmléedé}éﬂt wherothe tFrlﬁiatamcorrpound

of the Fornul v i A=t

i ncubati ng thlgmlr[n g%uirtgﬁ gorrggikwgr?o bgp@ihﬁer{g%gﬁ %ae:]ﬁg%g %g&M| ch
allow for an c&mehmhgehxdﬁogeh@r Ce@fﬁ]@tkyiuw S@mhErwith ﬂhhelllggtmtorvémholrrrat e conpl ex
to the netall ot e For I the ,technetium Label ed
conposi tion of* eg’pflrogls]gr? mfage\clieorrltr‘gﬁsoagur?tgggdr rfegy "%(Tufﬁe S6urce of

t echnati um 99m sh@dhéngr Blasd abhylidzethaesyethesolsitpd & plddefeerongdusurfces are

al kali and ab‘]kal ine earth nmetal pertechnetate (TcO-~). Technetium99mis
nost prefera ‘S‘imB]B?al ned in the formof flesh sodium pertechnetate froma
sterile technetium 99m generator (as from a conventional M-99/ Tc-99m
generator). However, any other source of physiologically acceptable
techneti um 99m may be 25 used. Redudichgmegénts for use in the nethod are
physi ol ogi cal |y acceptable for reducing technetium99m fromits oxidi zed
state to the IV or V valence state gor for reducing rheniumfromits

oxi di zed state. Reducing ager , h can be used are stannous chl oride) -
stannous fluori de,gs$t gpnous g hheptotiht e. ROYS tar \ar

sodi um di t hi opi tgé Tgﬁ pref erred .agept s ar,e st nn S reqgci

especially stan 2
reduci ng agent s that )

1. deprotection
2. guanidinylation

R? R8 R? NR? Pgroup RY R® R? R10 NR?®
m/ )k removal
RO <~—— P o /U\ R®
- \N d m \u N/

4



1 0 DE C 2002 -43 anpunt necessary to reduce the technetium 99mto prld/dkel00
for the binding to the chelating neans of a conpound of Fornmula | in this

radi oi sotope's reduced state. For exanple, stannous chloride (SnCl,) is the
reduci ng agent and can be used in range from 1-1,000 pg/nL. Especially
preferred concentrations are about 30-S00 5 pg/niL. Ctric acid conpl exes

wth technetium99m quickly to forma stable technetium99mcitrate

conpl ex. Upon contact with a conmpound of Formula i, substantially
quantitative transfer of technetium 99#-fromits citrate conplex to the
chel ati ng neans of the conpound of Formula | is achieved rapidly and under

mld 10 conditions. The ampbunt of citric acid (as sodiumcitrate) can range
fromabout 0.5 ng/m up to the anoqg na?gpally soluble in the medi um
Preferred amounts of citric acid ra.équ1 m1 ~to 30 ug/m . The anount of
compound of Fornmula I having a chelating neans can range fromO0.001 to
about 3 ng/nlL, preferably about U. 017 to about 0.1 ~ /m. Finally, 1 ~
technetium99min the form of pertechnetate can be us&d in amounts of

preferably about 1-50 nC gr,cHte untriof nCi per ng ofi_campound of the
present invention i prefemammxagﬁﬁpf - 150:0Rthe rN¥action tween the
conpound of Fegnuul | and the netahniondtranster™ligandnco ex i1 s
preferably carri oufP'i n a aqueous S6l utPRn at &*pH i ch'@%he 20
conpound of Forrmula | is stable. By "stable", it is ant ¢ hat the conpound
remai ns soluble and retains its inhibitory activity agaijnst a-thronbin.
Normally, the pH for the reaction wll be from about 5 i 2t e preferred
pH bei ng above 6-8. The technetium 99mcitrate conple nd a conpound of
Fornmula | are incubggg%yﬁpreferablymag”aa&@nperature flromgabout 20 Cto

r

about 60 C, nost fre abl% from<e6—abeut—20C to aNoOut37Co for a
suf fici ent amoumnt f tinge tlQ al | ow 2rat¥eofl& of \fhe taly ion fromthe
citrate conpl ex ¥o thé chél aiP?hg nmeard"¥? the comwoung of Forramt a |

General ly, less thanpgone hour is sufficient to coﬂple e tge transfer
reaction under these cohditions. Alternative conpositions of the present

i nvention include an -}r%ngapelq 30, conpound of the present invention
~ 0 0 E c Zoo2 -44 Th 29&§§§Qﬁﬁﬂﬁﬁﬁ ntion al so includes conpositions of the
conmpounds of the removal

R3
Nl = O RT RERY Rt NH
" N\/U\ MVW M
~ ~
N N
H/J\\W/ H n Nm N M
o
10



present invention which are useful for ir7 vivo imaging of thronbi inwnmm2
manmmal , conprised of a conpound represented by Formula | conplexed to a' '
paramagnetic atom 5 Preferred paramagnetic atons are divalent or trival ent
ions of elenents with an atom c nunber of 21 to 29, 42, 44 and 58 to 70.
Suitable ions include chromun(lI1), manganese(ll), iron(lIl), iron(ll),
cobalt(I1l), nickel (1l), copper(ll), praseodymun(lll), neodymun(Illl),
samanun{l11) and ytterbiun(l11). Because of their very strong nagnetic
monents, gadoliniun(lIl), terbiun(lIl)30-dysoprosiun(lll), 10 hol mun(lIl),
and erbium(111) are preferred. Especially preferred for the paramagnetic
atomis gadoliniun(lll). The conpositions of the present i nvention nmay be

prepared by conbi n| a conmpou Q k(r a paramagnetic atom For
exanpl e. the met aIn eatss bendy, &gtRa s%l’ ok Bxé%rmeldnh@rﬁﬁeéf@ne%m oride or

sul fate) of apgi.Rakl@ d;eyraﬁme}nalﬁo ﬂn%te@&mrbr?p ghaﬁelb\é%e{ ﬁy nded ina
medi um conpri sed of water and an al cohol, such as net é
i sopropyl al d6ho) andThiisanristet P.noéfCil@ adwdvesuch@s laem)ll uti on of an equi m)l ar

anount of the co For mul r,.aguequs nmedi.um and
stirred. The r eagﬁ?g%eme R twﬁ%amglga]ﬁoe‘ﬁ ‘218‘5 ge %ﬁth ar(i}ﬁ?]?tﬁalmge reaction
i's conpl et ed.2 Ldigoh wtsenmrmepmrtol Ho&diner(VRCuioay, OeSyrﬁﬁHs@tle(MBV)? id | tering,
whil e 20 sol ubl e conpositions may be isol ated by evaporation of the

sol vent. |f ZEPHdgrempoueh $he tRbradi sryphpaineonditionstintludpr edemtain the
conposi ti on 1603 i.c . b and even
ani ho.aci ds, THAKAELRERREY BB P P O e M BB E o SRR Tl
conplex to faolvbntt asuwehi 8ol 1atrahy|drq5ura1puon fmaiatieren cbforlhqnmgenausxaﬂ@hpom ti on

T 3 AR B ) G ot b it et

of sodpum pgréesaindErap nk hdcBmplRhed REinPseaiaf condiviefd wahkrhviOinitcdriide
dlagnostlc co ositions which are useful far in _vivo imging of thrombi in

a mamal , e85:nl W pHUSrRcBUM-c A4 e EPPaBT Er8arG PR e d 2
di agnosti cal | aitRhf ffhhi WBe2EHRIUSEns Ofne CREP G tl@kﬁ))dﬁfch \ée%e%lanﬁlﬁ@m the co~~;
pounds of Fornula 1. ~"0 o~c z00? -as The di agnostical l'y effective

anount " of tHydegposht PbnanrERpiidice FOlENta Wl easni §thange pendsaprered@. r out e of
adm ni strati A8 £ kB3&LNe Ly t I
characteri sth?:hsanﬁ)?%tﬁpéﬂgggc{e?‘? g%nﬁi ge{eﬁﬁgggg}f%g&e éitgiﬁgrﬁlewﬁgg factors
and tAgir reIraagemnsllrnhQSﬁ\bT\Idéi(evnﬁﬁ)u’n@wgarbME -Hosthy byothiowetd (Benggwom. Ro skilled 5
practitioners i stl the, dia cally
effective amsi'un’t‘d {\/leams lf‘md Opagg& %?‘7{{0 %Qﬁégm’ Iﬁleﬂlt%{d‘* ?ﬁg E% achi eve
opti mal effi gaeazoleut cmdthdie&e(ﬁdmemmpm $ aC ubr&ragednei Drter 33889

concui Tent nedjcation and other factors which those skilled in the nedical
Sots w1 odobfi, doeby g of B apirc £ HALe oSG GeCHBU be

suf ficient fQIsu@%taﬂ@irHﬁbﬁacEnﬂﬁe PeR %800 L ir0he bR @GHERY IV a9aRd, PAG. lvhe 10 site
of a thrombus_in question. Typically, radlologlc i magi wi |l require that

the dé8e proViraEa 8y ¥ ”bﬂ’é’f’ﬁ‘ﬁ&’ﬁ’f"i%ﬁ‘é“%@ﬁ% }Fl%#yﬁﬁég‘t’fisolﬁc Of¢% he present
i nvention be ‘?&9%‘1@%1)]‘5%}?% ;Jdﬁ%duuﬁroﬁ%%&lfplrb’a KRRAME shlent st asVRINBEI C

resonance imagi ng w require that the dose provided be about 0.00l to ~
mol e/ kg, prefrethantly labrug cageson it asvantasepnsod edka wid, audbawpodndhlofic Formul a |
conpl exed vmtantoaranagnetlc atom 1 ~ In either case, it is know in the
art that the actual dose will depend on the |ocation

In Scheme 2. an ester protected glycine. such as P' = benzyl, or ethyl. is

25 condensed with an aldehyde, such as acetaldehyde, and a cyanide, such as
cyanotrimethylsilane (TMSCN), in a suitable solvent. such as methylene chloride to
afford the aminonitrile 6. The aminonitrile is reacted with oxalyl chloride or oxalyl
bromide in an appropriate soivent, such as 1.2-dichlorobenzene to give the
pyrazinone 7. The 3-chloro or 3-bromo of pyrazinone 7 is then displaced by an

30, appropriate amine, such as phenethylamine. 2.2-diphenylethylamine or 4-

methoxyphenethylamine. in an appropriate solvent. such as ethyl acetate, 10 give



of the thronmbus. "Pharmaceutically acceptable carriers” for rn vivo u$é Hle?
well known in the pharmaceutical art, and are described, for exanple, in
Rem ng~on 's Pharmaceutical Sciences, Mack Publishing Co. (AL R Cennaro
edit. 198s). The pharnmaceutical 20 conpositions of the present invention
may be formulated with a pharmaceutically _ acceptable carrier to provide
sterile solutions or suspensions for injectable admnistration. In
particular, injectables can be prepared iii conventional forns, either as
liquid solutions or suspensions, solid3torms suitable for solution or
suspensions in liquid prior to i njection, or as enulsions. Suitable

exci pients are, for 2~ exanple, water, saline, dextrose, mannitol, |actose,
lecithin, alb di , ai he Iike.
oL, 2 D F ST AL DS IR PULORI RSPl e |1
contai n m norkrwaUAtise of (GeakoXi 8. ammsl, Pa@y]\xsubs)tmwe@pu}ssu@mrgmmet ting
agents, pH buffering_agents, an I f de absor pti on enhanci ng
prepar at i ons %J@’hﬁm ?W%B@Bﬁ’ﬁas‘?h‘h&& e%eanﬁ OPF 788 NS‘(‘D Y"%hé 1930 Hs8ik 2f nvent i on
al so enconpaqﬁgﬁ) 1@9&9@%%& GRIRPAS] {01PBF NADRR AR 8dsifii@1e SEIQERISCR s

adm nistratio ese woul d additional 'y contalin preservati ves, 1 0DEC
2002 - 46 stamelra}wércguxan/me@me@l/wmr Jharrpmemmgodllmmeb@nbr@am@ issthebi ¢ aci d
and esters of HQ rox edq)z oaé:nl0 Slr;a)!m gcqg Suc S, RLeservat |a es. |Id at
1449. In additH"SH yarn Poxi dant's=and s hdi é ent$ Yy he G888, The in
vi vo i nmagi ng deEIalﬂQdﬁchacfl ihhe awre;sramsomuemch@@wa{esm efibift ©r A&emetﬁ\aly,

advant ages over preV|ous i i ng techni he detection or noni tori ng
of the presen@dht §isgedf reg{;’%g)éli g?Pr@leoﬁ gesgergy Sl BRG FRsRY2! ¢ nth%artl cul ar,
the present inyeRtdQimidiR bt Ql%ﬁumey&%ve&gmmetmsqsn@@rﬁns&@g BRSti C
conpositions have been designed to bind extrenely tig to the thronbin
associl8t ed- wi ¢akboa in hrsmffﬁbdmsogwdt mbmewah@mfé@mﬂvam&gmm% ‘Thipsidis _
agent. Fur e napAtar e G in® s sEBl BRI R B el L RSP TR 1O
conpounds, c Ocquﬂan oM an epprehragitodient s Oﬁh‘bdxmﬂﬁvlﬁrmhﬂnelepﬁrﬂsiﬁm

i nventi on, ected to. he ant eous |nce th gi ng
agents woul d %‘é rdéfsé’pfql?élefqﬁ a&%‘i(ﬁﬁ%‘%ﬁﬁ’g]of% %O“to {fﬁ}?ﬁgﬁgoﬁﬁmﬁp tely.
Accordi ngly, ihle dases®itand n\/em:mmylalymbbmkB@iQSncrwtmds)gémrTHermovi VO
|mag|ng 15 of a thronbus in a manmal nprising the _steps . of: 1)

adm nilSt er i ngBPYPSATFERmAYed b"df%ﬁ‘f‘i‘&%‘t?‘”@hla{’ e le st HrBuoipgsEtit agd Oé conpound,
conposi tion, QdhRGRASK it 28 8RO ald BReRf sich@s Re@FRM chidient dignand (2)
detecting a thronmbus in a bl ood vessel. The term "in vivo i mgi ng" as used
herei n rel at €9 prayidrepiggtieergourhd. det ection of a thrombus in a mamual, as

wel | as the monitqsjig, af LNEihae.cagat] gRand, 20rBHnk ThRIneRfe ik 0D 11 2

manmal , as wel |l as ution or gro of the thro
exhibited in Scheme 3.



In enpl oying the conpounds, conpositions or diagnostic conpositions i UDEG2002
by this nmethod, "adm nistering"” is acconplished parenterally) in either a
system c or |ocal targeted nmanner. System c administration is acconplished
by injecting the compounds, conpositions by diagnostic conpositions of the
present 25 invention into a convenient and accessible vein or artery. This
includes but is not limted to adm nistration by the ankecubutal vein.
Local targeted administration is acconplished by injecting the conmpounds,
conpositions or diagnostic conpositionx-of the present invention proxinm
in flowto a vein or artery suspected to contain thronbi distal to the
injection site. This includes but is not limted to direct injection 30.
into the coronary arterial vasculature to imge coronary thronbi, into the
carotid 1 0 DEC 2002 -47 artery t&chg#ge3t hronbi in the cerebral

vascul ature, or into a pedal vein to i mage deep vein thronbosis of the |eg.
Al so, the manner of delivery of a conposition of the present invention to
the site of a th &S is considered within the scope of the term

"adninistering"ﬂ For exanpl e, ! und represented by Formula | having
a chelatingwngakﬁ/a t d therge By b injetted into the manmal ,
foll owed at aHl atler tine by the'ra i oactive atomthereby formng i ~T vivo

at the site of tRe®thronbus the conpdsition conprising the conpound of
formul a conpl exed togradioactive atom Alternatively, a conposition

conpri sing the Norpou fre R0 ﬁulaweggpleiéq/fOor Ckt ve atom 10 may be
injected inko e | T "1'agnQ§;i al Iy ejflfestivé appunt” of the
compounds, colrpodi tions hor di aghostti ¢ donppsi t7 o 2d "1 Ytche net hods of

1

the present invefition wil), as previously dentiongd, depend on the route of
adm nistration. the type of mammal being treated, and the physi cal

characteristics of the.specific mangal under 15 treatnent. These factors
and their reLﬁPﬁbﬁgﬁlp to dete{ﬁ?ﬁfhgohﬁgggggiﬁﬂiéﬁyﬁﬁgl known to skilled
practitioners in ke nedicaL\thﬁmQ§QL% t 5% regar d, the dose for
in vivo i magi-ng—should,be sufifidient fdor détectinf tHe presence of the

i magi ng agent at the site of a thrombus i.n question. Mypically, radiol ogic
imaging will require that the se provided by t di agnosti c conposition
of the present inventioﬁ;ﬁ?ﬂb@dgbout 5to 20 pG, prererEbRyRaoat 10 pC
Magneti c resonance i mgi will _ require that the do provi ded by the

di agnostic conposition be about 0.001 to ~ nmmol el kg, preterably about 0.00

to 0.5 nmol e/ kgf ra compoynd of Formula | co Le§9¢°mﬁth par amagneti c
atom In eith €Q§§§¢P iR ST & Khown jn the art that It hejjatfial\ dose wil |

depend on % et o RR25 Yy a mus by
i magi ng i s rthdegpossi blle by the Bresgnce of ffadigactive” or paramagnetiic
atons localized at such #hrombus. The radioactive atons associated wi'lh the

conposi tions and di QsbdaGe ROOROSLt i ons of the present invention are
preferably imaged using~a radiation detection means capable of detecting
gamma radi ati on. such as gaqnngﬁnera or 30 the like. Typically,

oyTa

radi ati on i magi ng caneras enp‘ pvjﬁzﬁgi;&zikgggbun1(mherein t he high
| &ci e NN Fch emts
N n m-1 ” Q\”/‘M‘r
NH

energy gamma ray i s absorbegfL%Ls
H
17

(o}

Acid 9 (as synthesized in Scheme 2) is coupled with an aminoalcohol 11

using standard amino acid coupling procedures. such as BOP or PyBOP in a solvent

5 such as N.N-dimethylformamide, and base. such as DIEA, to form compound 12.
The corresponding aldehyde 13 is synthesized using routine procedures for the
oxidation of alcohols (see for example Carey. F. A.. and Sundberg. R. J., Advanced

Organic Chemistry, Part B' Reactions and Synthesis. 3rd edition. Plenum Press,

New York (1990)) such as the Swern oxidation (Mancuso. A. J. er al . Journal of



1 0 DEC ~OD1 -48 a photon upon its return to the orbital state), 10 DEC 2002
phot oel ectric detectors arranged in a spatial detection chanber (to

determ ne the position of the emtted photons). and circuitry to anal yze

t he photons detected in the chanber and produce an i nage. The paramagnetic
atons associated with the conpositions and di agnostic conpositions of the
present invention are detected in nmagnetic resonance inmaging (MRl) systens.

In such systens, a strong nagnetic field is used to align the nuclear spin
vectors of the atons in a patient's bety. The field is disturbed by the
presence of paramagnetic atons |ocalized at a thronbus and an i mage of .the
patient is read as the nuclei return to their equilibriumalignnments. 10

The follow ng _exanp s are_.j ative, limtin f the nmethod
and conpositi ”6f ﬁ@”ﬁ?@%@hﬂT?%@eHYFHﬂmné% HE%P@SﬁFB%hng fi#%ti ons and
adapt ations ofydbhg. Ward ey ek LarRdid 7 gr@smpﬁxmmm&ﬁma@@cmy 123
encountered and obvious to those skilled in the art are within the spirit

and scope of andeSdéhméinG. daraedramplarets L (LY7PV, or sulfur trioxide pyridine
J2- (anldlrzoarnl | J r IzyI 3(pl zenet | zyl am
i rzo) ~yra2|norf%xﬂ9m§%q%$§%g%gh¥2%%%09%ﬁ§ﬂﬁ§%?%iNﬁegﬁFNH H~HHOa N

~2- (Berszzyl oxycar mfeawerEZBMhetWMﬂqdh& hmaimdmmdeor@ﬂasag&t@dﬁid ~/ O
20, To a solutlon offbenzyl N (2-h dro yet hyl ) carbamate ( go nmol ),
N- hydr oxypht HEPitPeRe foy exanple, Sepatm )with Ay 4minpga I'rﬁhB"sﬁhF‘Wé“‘(“*F 9 g, 30
nol ) 10 %ng?ﬁgldmé%u&%staﬁilﬁ(%m/rg(ﬂlﬁé SARYy draZ@midakoRS oA, i et hyl

azodi car boxyl at e . The reaction m xture was stirred at room
t enper at ur e dhepme@m of aE@WﬁUCh@watC@CI(dzmrqﬁéy chignda drfeiroggadhanide t h

saturate NaHCQan rfate%glv%)fﬁxa&gmp 'e[?}?angl cgrglp tk?gggl’ mc'h 19 agg\gl% SQa and

filtered. After oratin due wa Urlyled by
fl ash 100l umm ahamﬂnbﬂgom@hym@nﬁﬂhMﬂenmemmkannd&mymoﬁﬁhmthyI acetate in

met hyl ene chl ori de iV conp ite oI| 9.3 g,
919 . ' H NVR (300 C)MIIX fs‘%bé? “?e Bm @J‘Y%rﬁf"“ﬂw ‘0781??83%082%‘ ing 1%7lg (m 3 1),
5.97 (br s, %om@ssﬂaé’d UnSer réduling Gordiftidnk weN kirovth i9 thdzart, 2fkxandple: lilhidl; J = 5.2

Hz, 2H). b. 2-(Benzyl oxycarbottyl am rto)etho. xyantine O ~ O NHz
borohydride in appropnate solvent such as tetrahydrofuran or methanol at various

temperatures up to reflux. As an alternative method. catalytic hydrogenation with
15 palladium on carbon catalyst can be employed.

R?, R® and R¢ in compounds 14 and 15 can optionally be removed by using
conditions well known in the art. In the case of R* and R® = rerr-butvloxycarbonyl
(Boc) and R° = hydrogen, the Boc groups are removed by treatment with an acid,
such as trifluoroacetic acid or hydrochloric acid, in an appropriate solvent. such as

20 methylene chloride or dioxane to provide compounds 16 and 17 respectively.

The pharmacgutically-acceptable salts of the compounds of Formula 7 (in the
form of water- or oil-soluble or dispersible products) include the conventional non-
toxic salts or the quaternary ammonium salts which are formed. e.g., from inorganic
or organic acids or bases. Examples of such acid addition salts include acetate,

25 adipate, alginate, aspartate. benzoate. benzenesulfonate, bisulfate, butyrate, citrate,
camphorate. camphorsulfonate, cyclopentanepropionate, digluconate. dodecylsulfate,
ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate. hemisulfate,
heptanoate, hexanoate, hydrochloride. hydrobromide. hydroiodide. 2-
hydroxyethanesulfonate. lactate. maleate, methanesulfonate. 2-naphthalenesulfonate.

30, nicotinate. nitrate. oxalate. pamoate, pectinate, persulfate, 3-phenylpropionate,

picrate. pivalate, propionate. succinate, sulfate. tartrate, thiocyanate. tosylate, and



10 ~ O-N~ H To a sol ution of 10 DEC 2002
N-[ 2- (benzyl oxycar bonyl am no) et hoxy] phthalimde ( 1.3b g, 4.0 mmol ), as’
prepared in the preceding step, in ethanol (20 nlL) and tetrahydrofuran (20
m.) was added 40% net hylamne (2.0 nL, 25 mol) and stirred at room
tenperature for 1 h. After evaporating the solvent, the residue was passed
i Sthrough silica gel (3 : 1 ethyl acetate : hexane to ethyl acetate) to
give the title _conpound as a white solid (800 nmg, 95%. 'H NVR (300 MHz,
CDCl;) b 7.36 (m SH), 5.47 (br s, 2H)-345.21 (br s, 1 H, 5.10 (s, 2H),
3.72 (t, J =5.0 Hz, 2H), 3.44 (q, J = 5.0 Hz, 2H). c.

~N, N -Di (tert-but oxycarbonyl)J 2-(benzyl oxycarbonyl am no) 20

et hoxyguani di ne O NBo O ~. O N~NHBoc . | ] C 2002 -s o0 To a
sol ution of 2PEgFERANR: %@%%%W&W“ﬁ%éﬁiaﬁéﬂ%%ﬁmﬁﬁc 23 sodivp| ) | as
prepared in the RLERAMNE aBlaBRb carth xﬁétﬁﬁsgts@@éh%kﬁl%%ﬂh%oﬁe%fﬁnmaﬂs was added
[N, N -di(tert- but oxycar bonyl )] ami di nopyrazole (1.25 g, 4.0 The

m xture was whtawemomamﬁ@em@@th@rca@x@meb%mnﬁ gzﬂts Narmhxlﬂbblsxgdnvemt

evapor at ed under h v J8si-dye was Ffined, by flash col um
chr omat ogr apﬁ‘ly fﬂaﬁ?‘/@}g%rﬂm?%ace a(il:’ 5, e 13 h{/ﬁlréengn Pﬁ c?rnlhdéjls%l gl \}% the title

?OWDOIQ?CI as aigcefchasiminy éroxﬁpﬂs 18y @e qgﬁ%ﬁnzed HgﬂNMRcK SMISWZIOWQ:?%&) S 9. (|2|)8
s, 1H), 7.67 11-1) 21 r s rs, 1 ,
5511 00 Jip afideposich o inelil eyl propyl andbut cplorids. Bromgidss g Iodtss | 45 (b

9H), 1.46 (s,gd suikfed lchl:\ldi}he‘t]gl( Eif%’fﬂiy‘l %Elﬁﬁéﬁﬁ& BARYE hdifates, long chain

2- am noet | roxyguani di ne NBoc ~ HA mxturé o

[N, IV -di (terf@llﬁﬁstsm#bﬁnlywy] nwr(sb\éﬁzcilﬂmwlc,céfﬁbldw,/b@mldﬂ;)anétdddwguani di ne
(730 mg, |I. e oF %4nalyl gdi um on
carbon (70 nga;m?}lr%%g %ERQ g l%‘f})ﬁeﬁégﬁyt@%o?@ a]te}% P %rgdpd)@ %g

hydr ogénat ed fumdeg adiy ekddigersaltbaiclude H)Cl faod ac’d@c mmh The cat al ysts wer e

renoved by filtration thro and the filtrate co entratedln

vacuo. The resi duéJh ?H’ﬁgg ngedﬁesﬁn\/\ﬂi’%?’gn §é’be5?’519 “@V%?agjso tent

met hyl ene chligkibigles of E’(&ieﬂl@n@&ld St sIr aldedrivd pidteasEIDEx@npled (ﬂltNteseTrlh@ title

conpound as a colorless ail 290 r;% 61 . 9."H NWR (30Q MHz, CDCl 3) b 9.08
)

(br s, 1 H) protesey fnhﬂg}ted Ry QorpEo w1t1'2n gkg Eﬁ)pe‘pf.thg ulvepEon mluéq:_b 1.50

§S,YI 9(|_)|) N 1. 48 (1@ cyt® HutroBhil BEAZE! a Phkcbifianaeld inhitdéymithepdmsdeehl oride NQ

15 of emphysema; chymotrypsin and trypsin. digestive enzymes; pancreatic elastase,
and cathepsin G, a chymotrypsin-like protease also associated with leukocytes;
thrombin and factor Xa, proteolytic enzymes in the blood coagulation pathway.
Inhibition of thermolysin, a metalloprotease. and pepsin, an acid protease, are also
contemplated uses of compounds of the present invention. The compounds of the

20 present invention are preferably employed to inhibit trypsin-like proteases. -

For their end-use application, the potency and other biochemical parameters
of the enzyme-inhibiting characteristics of the compounds of the present invention
isreadily ascertained by standard biochemical techniques well known in the art. For
example, an end use application of the compounds that inhibit chymotrypsin and

25 trypsin is in the treatment of pancreatitis. Actual dose ranges for their specific end-
use application will. of course. depend upon the nature and severity of the disease
state of the patient or animal to be treated, as determined by the attending
diagnostician. It is expected that a useful dose range will be about 0.01 to 10 mg per
kg per day for an effective therapeutic effect.

30 Compounds of the present invention that are distinguished by their ability to

inhibit thrombin may be employed for a number of therapeutic purposes. As



p~\ ~ 00 ~cc z0o0? -sl Trimethylsilyl cyanide (TMSCN) (4.0 nL, 30 L%£F§7mz
was added cautiously to a stirred solution of benzyl glycine free base (5.0
g, 30 mml) and acetal dehyde (1.7 nL, 30 mml) in nmethylene chloride (I S
m.) under argon atnosphere. After 1 s h, the volatile conponents were
renoved irz | ~acaro, and the residue was dissolved in s ethyl acetate (200
m.), washed with brine (100 nm.), dried (Na, S0O4) and evaporated to an oil.
The oil was redissolved in ether (30 nL) and ethanol (30 ni), and 1 M HCO
in ether (33 nL) was added dropwi se toe3five the title conpound (6.60 g, 100
% as an off white crystalline precipitate. np: 137-138 C' H-NNR (300 VHz,
CDO,OD) b 7.31-7.48 (m sH), s.32 (s, 2H, 4.68 (q, J = 7.0 Hz, 4.22
(s. 2H), 1.73 (d,.J .10 =7.1 Hz, 3H),;. C M5 ml? = Anal Cal cd.
for C,,H, ~N, dizrombmlg’“@mfbscﬁ'gpo%gs s°f9‘$ Rieseps | labe““%dgimlt dwowl%z H,
5.88, N, 10. %%dufctlon Therefore thesecom ounds are useful for the treatmentorprophylams
1- Benzyloxycarborryln etlryl - JJC hl or o- 6- net hyl pgra2|nor e C N~~~ ON
m

~ G v ' O O Afstles chufagiriaet bi abzform!a\fewusmladcﬂaiéhre SisipyolGog eithst ) and 15
Denzyl-N-( 15E¥BRISLINICLOl Yeng, THOLOBNLAL) e o BBR b OTRLL i P epar ed

in the preceding s or 6benzene %Pto 100 C

over ni ght . Thﬁroﬁmbsﬁgrﬁxsmmae:‘daﬁmvatoam icoaguispathy avidcH deeurs @aiisiuepias purified

by flash colum chrona{ogr 20-30@6et@¥t acetate in hexane) to give a
&g iy

sol i d. 10% EtY4% ¥eeiareeioms aweysé I3 (myoc farGiaQn: sleked CUMRRDt HESo0l i d was

col l ected to I\\gbys@ 5ibgn tfb&da%oﬁQm%J%fi 20 ae@a@éhmamewmg gbrnjafién SOl 1d (2.7
g, 55% .' H- NVR (300 , CDCl1 38 (m sH), s.24 (s, 2H), 4.89 (s, 2H),
2.34 (S, 3H) .resultinggrqm gitlgr zlggrm olgic therapy or percutaneous transluminal coronary

Ty pyr art ot PR (CETR), O/ BB K 0 WRERLRALAINGRLP LY T
was aditled to aane:tagmlamsl egldrumbeddaf insr physically lmked to materlals used in the
1-benzy|oxycarbo 3. ~-di chl or 0- 6= met hy azi ngne .31 g. 4.0
mon) ey SRRt of Hevifss csting et apl ot Ryt Saplfirett S50y “and the
resul ting mtodigR. WRE abeah&ers! BlosEdibiys uldEiheNblob®gellkctidN dyafigednd t he
reaction m xture was_coaql ed, diluted mnth nmet hyl ene .chl oride (100 ni),

washed with 59Besiandibdooddings. (Bhe,compopnds of Hieipgesefispy cpiign mevf?léoobe(%&i/ SO-) and
filtered. Aft:gbn GMARBEE AN N RBrhdrkd bRIR clrbditsvaczr o.

15 Metal stents have been shown to reduce restenosis. but are thrombogenic.
A strategy for reducing the thrombogenicity of stents is to coat. embed. adsord or
covalently attach a thrombin-inhibiting agent to the stent surface. The compounds
of the present invention can be employed for this purpose. Compounds of the
invention can be attached to, or embedded within soluble and/or biodegradeable

20 polymers as and thereafter coated onto stent materials. Such polymers can include
polyvinylpyrrolidone, polyhydroxy-propylmethacrylamide-phenol, polyhydroxyethyl
-aspartamide-phenol. or polyethyleneoxide-polylysine substituted with palmitoyl
residues, polylactic acid, polyglycolic acid, copolymers of polylactic and
polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid,

25 polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross linked
or amphipathic block copolymers of hydrogels. See European Application 761 251,
European Application 604,022, Canadian Patent 2.164,684 and PCT Published
Applications WO 96/11668, WO 96/32143 and WO 96/38136.

By virtue of the effects of thrombin on a host of cell types. such as smooth

30, muscle cells. endothelial cells and neutrophils. the compounds of the present

invention find additional use in the treatment or prophylaxis of adult respiratory
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to

10 the solid was collected and washed with 20% et hyl acetate in hexan"aD
give the title conpound as a crystalline solid (1.5 g. 91%. 'H NWVR (300
M. CDCl;) b 7.22 -7.38 (m 10 H, 6.1 1 (t, J =5.8 Hz, 1 H, 5.21 (s.
2H). 4.79 (s, 2H). 3.68 (q. J =7.0 Hz, 2H), 2.93 (t. J =7.0 Hz. 2H); 2.22
(s, 3H) It. Mxture of 3-(2

pl reetlrylam no)-6-netlryl-1-carboxytethyl pyrazirroe 15 aud3-(2
plreuetl:ylrrmo)-5-chloro-6-netlryl-1-carboxyntetlryl pyrazirtortc~ N~ O
~" T ~~N~OHNOH+~1 111 N-8&OHHOAMmXxture:of

3- (2- phenet hyl am no) - 5- chl or 0- 6- net hyl -1

(benzyl oxycar bonyl net hyl ) - pyrazi none (412 ng, 1.0 mmol), as prepared in the

precedi ng step, and pal |l adium on carbon (10% . 100 nmg) ip tetyahydrofuran
(10 nL) 20 an@sr&wﬁ@ror@w L r?P?WSFSngOH%‘Bé‘Fa?’H"y?d%B%EWO(‘ P’Iaéedn) for two

days. The reaghio0ic&ss; fahd t@I@dsit MIRWHY £eeinjrf sudh@ Hallbbn WRSoM&ARIEd W th
10DE C 200? -53

ethanol. and filtrate was - evaporated in vactro to give
a mxture of Sh¢recighwrred Aydrahdtan)plagemethyl - 1 car boxynet hyl pyrazi none and

3-(2-ph hyl - ~-chl - hvl - 1. | . azi
o Rl Y sor st Or e BELAY huchyGRhaP K TERIH PUEREADBNG, S 2

furthep puri faahdtmsissiwell hs nflirodegencrative diseases. such as Alzheimer's disease
J2- (N ,N'-Bis(tert-brrtoxycarbortyl)nrrtirlirtoarrtinooxy)ethylJam no
~car bor t yI nt ¥ RpRIBORE dISFasy| - 3- (pltertetirylarrrirro)-pyrazirrorte arid

I -HV ] When employed as thrombin inhibitors, the compounds of the present .
[2-(N ,N'-bis(tert-butnx~~carbort~~l)antidirroartrirtooay)eilrylJam noJ

car bonyl nr et | iny¢ntign eay| bsragmeu vigreth il anF:fiegsivie @mosnt wighim thei desjeepynegnfnone N ~ O

NBoc W1 N N-N-Q~N- H@%%ﬁteﬁgﬁ;gﬂﬁggggb%@’%ﬂ e sieAl P‘gﬁ%@g}?ﬂ%& #{yr Eg f:_l nr

O 10 To a solutiton of t enet hy
car boxgnet hyl pyegarnnoregland2-3-dddghieigtdsgd. am no) - ~- chl or o- 6- net hyl - 1-

[N N~ Cter] Ebut SYDERFBORA) T e B R AT eSS st o
as prepared ipvatiep mthyobe Ev¢anplcémBbinathn- Wisto ORIl Rl deard sueh @s 1igdepl, 1.0
nmmol) in 15 N, N-di nethyl formam de (10 nL) was added Castro's reagent (BOP)
(442 ny. 1.0 plasminogen activator, streptokinase, and urokinase. Additionally. the compounds

of the present invention may be used in combination with other antithrombotic or

15 anticoagulant drugs such as. but not hmited to, fibrinogen antagonists and
thromboxane receptor antagonists.

The thrombin inhibitors may also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxy-propylmethacrylamide-phenol, polyhydroxyethyl-

20 aspartamide-phenol. or polyethyleneoxide-polylysine substituted with palmitoy] ,T
residues. Furthermore. the thrombin inhibitors may be coupled to a class of
biodegradable polymers useful in achieving controlled release of a drug, for
example, polylactic acid, polyglycolic acid, copolymers of polylactic and
polyglycolic acid. polyepsilon caprolactone, polyhydroxy butyric acid,

25 polyorthoesters. polyacetals, polydihydropyrans. polycyanoacrylates and cross linked
or amphipathic block copolymers of hydrogels.

Human leucocyte elastase is released by polymorphonuclear leukocytes at
sites of inflammation and thus is a contributing cause for a number of disease states.
Compounds of the present invention are expected to have an anti-inflammatory

30 effect useful in the treatment of gout, rheumatoid arthritis and other inflammatory

diseases. and in the treatment of emphysema The leucocyte elastase inhibitory



mmol ). The m xture was stirred at roomtenperature overnight, the sol véritpeC 2007
was renoved under high vacuum and the residue was dissolved in nethyl ene
chloride (100 nL), washed with 10%citric acid (2 x 50 nL) and brine (50
m.), and dried over Na, SCa. After evaporating the solvent in vactro. the
residue was purified by 20 columm chromatography (2:1 to 3:1 ethyl acetate
hexane) to give 1-(N-[2-(rU ,N
- bi s(tent-but oxycar bonyl ) am di noan nooxy) et hyl ] am no} car bonyl
met hyl - 5- chl or o- 6- net hyl - 3- ( phenet hyl aAi-no) - pyrazi none as a col orl ess foam
( 100 1 0DEC2002 -54 ng, 23%. ' H NWR (300 MHz, CDC1;/CD, CD) 8 8.42
(t, .1=4.8 Hz, 1 H, 7.26 (m SH), 6.68 (s, 1 H, 47~(s 2H). 4.11 (t. J
(_514' gH)HZ Nzg?)prog Or? £% e(gao\}\xlg)'glnlds o'&?h]é ;grregemz 1|_Qrem1%hjare ée%érmw'l_é)d by the Tetiod 9H). 1.49
[2- (N, N'-bi seéseﬁu)edmﬂcm(yt:auhbmmyds)tamdm beaninpdioxyd @i thyldikedenediesastbonyl 5
met hyl - 6- met hyl - 3- (phenet hyI am no) - pyr.azi none as a col orl ess foam( 13 0
ng, 329 . ' H RIVRIIS3EONIMEE, CopRy Pe“ﬁe@ném agldgions7 glomeryjonephrios ppd fype 7. 44

-7.87 (m 3H) mfgstaglgns(c%séb%mféu@tgn( t%elu%bpln tl‘éexrjc;rd 5 a;él'&artxoﬁﬂl@%nﬁytme =
Hz, 2H), 3.59 52 (s
9H), 1.48 (s. 1rgiﬁ)tor)1 propembs/of the compounds of Formula 7 1s readlly ascenamed by

2- (Ami di ~a0a<~ J | tIJI-6 thyl-3-(p 10
henot myl am noy g Pt EHE PG TET A AR Wl N 0L R 3p\N~

~N~NHZ H1 HHO AnmG@&lwpﬁnGfm}iﬁbddry*pro[a&ném‘f’comﬂoﬁhdbwﬁﬁlheﬂdscb;k&dfm~car bonyl )
am di noani nooxy) et hyl ] am nq} car bonyl hyl. - 3- (phenet hyl am no)

pyrazi none ( E‘?@F“Hﬂ"e‘ﬁ‘oéarﬁﬁﬁf”)'“me&?yB}Eng‘ﬂg’l“é’&ﬂ’f‘ﬁh?%é\lﬁ@é%@inﬁép iy and

trifluoroacet pgifa Achdh egthgﬁs}n G iR ME L B tﬁ@@?éde@@re(éf Bllges sl i n~ed at
roomtenperature for I h. After evaporating the solvent i raci~o, the

resi du#d was pﬁrqclbeinedr}ow a83\ﬁa(t1@?9§ deppkmyle g@nyes 3% maidiaesice| far fhest hyl ene

chloride) to tE oft]'e £ AR Q'ndaéai?ep 'é ch%r%dx‘} 29088350 . HNWR
(300 Mz, Vel 1o 95 (s, b4 ‘B f 73 (br s.
4H) , 7 20- 7, BDeL(kntyt&H)elvﬁzdﬁidérsqulébafd)lsoladcctsfhéEepk@iyi)egr&u&:tamX(ractedJ 5 4
ey B0 3 SOk BT S Sey tr Badlpl i itondos A (1
a cyano 4- hy dbeffey CpHIrgadncentaiaing 0@t M XpCCal@sight air 4°CC, BHyrONRO fractid38. I2 (g/l +

. (M+ Na Fou, 8 20~~ - Exa e
-~| 1= ?52 (anrP?Flpﬁ%%ﬂ%flgawsﬁlé?m?Pkwﬁbﬁaﬁf&a&smm ﬁ&tff%ctjorrs COBTER| br 0- 6- nr e

thryl- most of the chymotrypsin-like activity of leukocyte granules. Specific substrates are
prepared for each enzyme, namely N-Suc-Ala-Ala-Pro-Val-p-nitroanilide and Suc-
Ala-Ala-Pro-Phe-p-nitroanilide. The latter 1s not hydrolyzed by leukocyte elastase.
Enzyme preparations are assayed in 2.00 mL of 0.10 M Hepes buffer. pH 7.5.
20 containing 0.50 M NaCl, 10% dimethylsulfoxide and 0.0020 M Suc-Ala-Ala-Pro- -
Phe-p-nitroanilide as a substrate. Hydrolysis of the p-nitroanilide substrate is
monitored at 405 nm and at 25°C.
Useful dose range for the application of compounds of the present invention
as neutrophil elastase inhibitors and as Cathepsin G inhibitors depend upon the
25 nature and severity of the disease state, as determined by the attending diagnostician.
with a range of 0.01 to 10 mg/kg body weight, per day, being useful for the
aforementioned disease states.
Compounds of the present invention that inhibit urokinase or plasminogen
activator are potentially useful in treating excessive cell growth disease state. As
30 such compounds of the present invention may also be useful in the treatment of

benign prostatic hypertrophy and prostatic carcinoma. the treatment of psoriasis. and



phenetlryl nnrino) pyrnzinone trifluoroacetate CI N~ ONH N N~N~O~N~NI1|£J P—FUUOZ
HHOS5 The title conpound was prepared from '
1-{~1"-[2-(1"~~",1V'bi s(tert-butoxycarbony |)am di noam nooxy) et hyl ] am no }
car bonyl net hyl - 5-chl oro - 6-net hyl - 3- (phenet hyl am no) - pyr azi none, as

prepared in the step i of Exanple 1, using the procedure of Exanple 1. step
j. "HNWR (300 MHz, DMSO-db) b I 0.96 (s, 1H), 8.46 (br s, 1H), 7.73 (br s,
4H), 7.42 (t, J. =~ 3 Hz. 1H). 7.18-7.33 (m >H), 10 4.66 (s, 2H), 3.81 (br
s, 2H. 3.49 (m 2H), 3.36 (m 2H). 2.8 (t, J =7.2 Hz. 2H), 2.18 (s, 3H.
Mass spectrum ( MALDI - TOF, a-cyano-4-hydroxyeinnam c acid matrix) Calcd. for
C BH ., CIN-O;: 422.2 (M+ H), 444.2 (M + Na); Found: 422.1, 444.0. Exanple
3 15 : o . :

1- ~' -j 2- (anr iMRPRORRFIEEST JTSbHy P ABRlicat o thenormeeniid gbsrdiqchgmicd. (2, 2di pl r
enyl et hyl am gﬂ)ani%ye';@of {hk Qhdyfnd ,rnm‘bhmr&%e@eﬁmcswf TofbOAdNGF B prd¥edt -N-NHZ _
H~ HHOTh compourid was prépared from

1- benzyl oxycanteotigd aretda#xﬂyzspﬁmr@ki[bmst@nmm&imw &zhmqma.weﬁknqnmelpar ed in

the step f ofh rgngt 4 nd 2. 30 di t&é ne usin t_hedprocedures
of Exanple 1."%#%&p Célaﬁ Ose w3y u‘i‘ﬁ’ O QY 1 .

8.42 (5, J = savéinHs, thé-dﬂsaase EtatZQf (}bl’paﬁent‘bH)ammﬁl Il)TDe-treZtcaaQ de(téﬂmﬂed@y') 6. 74

(br s. 1 H. 6.69 (s. 1 H, 457 (s, . 2H. 4.48 (t. J = 7.8 2H) . 10D
E C 2002 - 56 the gtgnding diagnostician. It is to be expected that a general dose range w1ll be

(t,J=6.6H, 2@001% 0709 (b 1d7 mg ﬁbl—"& B&Dda';’ f&%tefflaﬁfe‘{kgap%mc &P (s, 3H. Mass

spectrum (MAL OF, a-cyano- 2 hydr oxyci nnam c acid matrix) Calcd. for

C, aH, 9N70; : 464. SA@thnH)useséfSGCOZHI(OM\dS Mjahe pressonidventiéd i@ ludd 8&alBsis dExanpl e 4 5
1-~N . .

~2- (am di rroacro?nrnrimnccl)acl)xle)a%ffnltre g rf?rn EaY Slrt? i nIlratjonl Forhfxamop% met hyl - 3(
2, 2- di1pl r enyl bty pain ie @ppdiyd ailaI’sfaﬁdilﬂdtrtfeigélhtl’fbﬂﬁﬁ&ﬁehmtﬁ qﬁhntl\btron@fNH N
N~N~/O~N~NHZ§IS~HHOThe title conpound, was prepare e

L beney! oxyo AT HEAPIRRIARY S BTt DR A Ry o SYPR B A S Bpar ed i n
the step f Ofoaﬁm@ﬁnﬂallandaﬁﬂuc?eaac Woeiephemhetdiy| Qae idsisdGupfiRd procedur es
of Exanple 1, steps "H1~"MR (300 MHz, DVMsO-db) 8 10.90 (br s, 1 H),

8.41 (br s, fom)nercralg/lasets aggnt fgpguantpaign of z-aptitrypsin ip plasgna. Rlagma gg, o) |

4.52 (t, . azmtzy;k%’ mgxlé'lses@n g&méﬁtraﬂ%n 'duﬁn HdZeoufslof sdvefdd ikflammator r?/5 3 Hz,
2H), 3.37 (t, 7 (s, . Mass spectrum (MALD

a- cyadé 4- hycﬂds@w@lan@pcanriltéwa&méeﬁmmm)armswtedfwh Mweeemeoee 0f498 2 (M +

H . 15 520.2 EUM a‘;séﬁé‘é % Q‘ldjagqhezpregcnr%v 1533’? 1.556& leM)a e th

| 2- (arrrldlnoarﬁrtooxy)e ror > rnet ryf:-3(9-rnetk
yl phenet hyl aractwaly qmylrra;zrpdlmrmlntyrqf thetsc)misambﬁtleamtmc @an‘tdlﬂrd\laatl@* of-the

commercial elastase supplied as a reagent. See, U.S. Patent No. 4.499,082.
Protease activity in certain protein extracts during purification of particular
20 proteins is a recurring problem which can complicate and compromise the results of -
protein isolation procedures. Certain proteases present in such extracts can be
inhibited during purification steps by compounds of the present invention, which
bind tightly to various proteolytic enzymes.
The pharmaceutical compositions of the invention can be administered to any
25 animal that can experience the beneficial effects of the compounds of the invention.
Foremost among such animals are humans, although the invention is not intended
to be so limited.
The pharmaceutical compositions of the present invention can be
administered by any means that achieve their intended purpose. For example,
30 administration can be by parenteral, subcutaneous. intravenous. intramuscular,

intraperitoneal. iransdermal, buccal, or ocular routes. Alternatively, or concurrently,



N~ NNHy H~HHO 10DEC?2002 -s7 The title conmpound was prepare1d0 DEC 2002

from 1- benzyl oxycar bonyl net hyl -3, s di chl or o- 6- net hyl pyrazi none, as prepared
in the step f of Exanple 1. and 4-net hyl phenet hyl am ne using the procedures
of Exanple 1, steps ~j. "HNWR (300 Miz. DVMSO-db) 8 10.92 (s, 1 H). 8.44
(t, J =s.6 Hz, 1 H, 7.71 (br s. 4H), 7.11 s {s, 4H), 6.67 (s, 1H), 4.61
(s, 2H, 3.81 (t, J =s.4 Hz, 2H, 3.s0 {m 2H), 3.38 (m 2H), 2.81 (t, J =
6.9 Hz, 2H), 2.27 (s, 3H)) 2.07 (s, 3H). Mass spectrum ( MALDI - TCF,

a- cyano- 4- hydr oxyci nnanmi ¢ acid matri x)-3@al cd. for C 9H, ~N-Q : 402.2 (M +
Hy, 424.2 (M + Na); Found: 402.1. 424.2. Extriple 6 10 I-jN

j 2- (anridi noarnirrooxy)etlr3~lJarinoJcarborrylretlryl-6-retlryl-3(4-nrethox

ypl rerretkyl arj 0). pyrazioe .triJluproacetate ~O.N.~ O NH. N~/ OM~NH2 H ~
IPH G The 11 cieabihbl Ry b O BR ThEhaesReRgn el ik TR hy - 3, o

di chl or o- 6- maigay hiRyseazhdaiReand afei gt &iedcipidnt Riad of eghclir@tt texaeRl € 1, and 15
4-met hoxyphenet hyl am ne usi ng the procedures of Exanple |, steps o-j.

'H NVR (300 MY, freavessydd ey ment e%d@é,natfr%f}hea@f&@ depiredy = 5. s Hz, 1 H), 7.68

(br s, 4l-i), 7.15.(udidor= 18- N = 2H);, 6.67 (s.
Ly ao1 (s, 2 B S Gelbpediolofoly Wi cpnflodigi o 005
3.38 (M 2H).pham7@egtical prepaidtiGnsHegn 2éf)tain 2sud@blé sphaBidceutivhldys as@ptable um

(MALDI - TOF, a-cyano-4-hydroxyci nnam c..acid rix) 20 Calcd, for C ~H ,N O
VT8 2 (M + e e N TR RS A e e e o0n | bs
Exanpl e 7 1-|d¥nipdufdiifb@rdphaasis tiaqay betdd pdatiat@tically.

carbonyl nu~thy!-6-nretlry!-3 (I nlteylcyclobutyl)rethylarrrino pa/rcrzi noe
triJl uoroacet at e Nihe pbpRjacqylicd) preprations pfthgpresaniinygnyomarg manufacture ‘

(1-Pheyl cycl qg‘étﬂ{z{n}éﬁhéttiwiﬁa?,iI&')%wn. for example, by means of conventional mixing,
10 'granulating, dragee-making, dissolving. or lyophilizing processes.  Thus,
pharmaceutical preparations for oral use can be obtained by combining the active
corqpounds with solid excipients, optionally grinding the resulting mixture and
processing the mixture of granules, after adding suitable auxiliaries, if desired or

necessary, to obtain tablets or dragee cores.

15 Suitable excipients are, in particular, fillers such as saccharides, for example,
lactose or sucrose, mannitol or sorbitol, cellulose preparations and/or calcium
phosphates. for example, tricalcium phosphate or calcium hydrogen phosphate, as
well as binders, such as, starch paste, using, for example. maize starch, wheat starch,
rice starch, potato starch, gelatin. tragacanth. methyl cellulose, hydroxy-

20 propylmethylcellulose, sodium carboxymethylcellulose, and/or polyvinyl
pyrrolidone. If desired, disintegrating agents can be added, such as, the above-
mentioned starches and also carboxymethyl-starch, cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof, such as, sodium alginate.
Auxiliaries are, above all, flow-regulating agents and lubricants, for example, silica,

25 talc, stearic acid or salts thereof, such as, magnesium stearate or calcium stearate,
and/or polyethylene glycol. Dragee cores are provided with suitable coatings that,
if desired, are resistant to gastric juices. For this purpose. concentrated saccharide
solutions can be used, which may optionally contain gum arabic. talc, polyvinyl
pyrrolidone. polyethylene glycol, and/or titanium dioxide, lacquer solutions and

30 suitable organic solvents or solvent mixtures. In order to produce coatings resistant

to gastric juices. solutions of suitable cellulose preparations, such as, acetylcellulose



To a solution of 1-phenylcycl obutanecarbonitrile (0.96 b. 6.09 nmol) i UE“”M
anhydrous tetrahydrofuran (40 nL) was added a 1 N solution of lithium

al umi num hydride (LAH) in tetrahydrofuran (12 nL. 12 mmol ). After stirring

" ' h at anbient tenperature, the excess LAH was slowy quenched with water

( 10 nL) and diluted 10 with additional tetrahydrofuran (20 nL). This was
then reacted with 0.25 N aqueous NaOH (~ nlL) at anbient tenperature for 20

h and filtered. _the filtrate concentrated in vucaro, and the residue

purified by flash col um chronmat ographyo{ 10% net hanol in dichl oronet hane,

sat ur at ed wi th anmoni a gas) giving the title conpound as a yellow oil (0.52
g, 53%. HNI\/R(300I\/Hz CDC1l;) 8 7.32 (m '?H). 719(m 15 1H. 7.10 (m

2 2.93 , 3. 38- 01 82 1
H)H) 1 14 (éz pmqilatebor hydroxypro&yr/pmet%lkq—cellquse pgt'halate( are usle;g Dye stu S or (m

3-(1-Plreyl Cyaalo%msyéa)nn%& hhdar o vmen%rascbrr bRLQ: CodiBbVior Je(x%ia}?eylfﬁxycar bonyl
met| ryl ) pyrazinone A solution of the product of the preceding step (0.52 g,

3.21 mol ) anddeRofi q@mbenzyzloodcy@amb@mynmhwnaaonsoda@m:@pmp@n&eﬂpwl pyrazi none
(0.36 ~. 1.08 mmol [ epar ethy acetate
(1 ~ nl) was refl ubéh&r?hapm%p%ﬁnc%ﬂpde}%ahﬁlon \thlCh anE)élrJrsDrr@ gllﬂncllu%g flltThe

resi dues was dicgsoley aridé of gelaihl. as 08B thadte sealaista@slilon mMemﬂ@emumug citric

acid and brine, dried qverNa, SO-, and fjltered. T e e~aporated filtrate was
then purifi edPByiFeRsHclas aliirobonssrpbd e {}ﬁc%’@ EYRYFOBEhEEaate in

hexanes) gi vi @Qmﬁm& intth@fd?x‘ﬂ%pHgMHQleﬁt%aﬁ‘n%@elnﬁ%@Mth fi0erd suc'ﬁ as Téjetos@ "H NWR
(300 MHz, CDCIL:) Hz) |
! o DEC 2oobusgrs5uc1ms(s®rchmndfoxIrﬂalcersts suph 24 9a1cc8rrwzn<s¢um mra@ aﬁ:d5 7 Hz),

(m 2H), : el
: (| Pheyl cyc|°8‘b°2“% %in%tab?‘{%’ﬁ Fr’%lg?‘g%apsﬁﬁg o -agtg\reb{)%(nf#\%% FEAESIBY 5 The
pr oducto of thdlspcrlafdeﬂlsn@eﬁdeém {Lﬁ)taalahgmd{)sﬂoh anfatty oilsldd Yigpall dackiffin (@) on
carbon (0.13 %21 ..and Eié)l po acf gm hydroxide (0.2 g. 3.6 mmol) were
di ssol ved in Fd4tan. §aRiligeamay bedddsdnol * water, and tetrahydrofuran (60 mi).
degassed by bubbl i pgtabietfbrniildioRgeipacn@rapididihiRtgationGleldespesakeuigHsessur e,
then stirred under a hydrogen bal |l oon at anbi ent terrperature After 24 h

the reaction %Qefamweeﬁogwoa%ﬁéﬁn Yoerst phipformp for exampplg eteEiepSieadd, and the
residue parti alghinePstlhddnS hn¥ydib@sttinC RLMEBn Q%QI%OQE%QMH& %Rt hanol in
di chl oronet hane) giving the title conpound (0.1 as a solid that
was uskd Wthgu:glnfeuﬁqqqeqfe F@mmom@atspl@npre@pred for example with Tris. choline

1-~N-/2- (N, e t r g

nm no~ear borty ﬁl@%ﬁé i_é%_ﬁ}é %%a% Mét)} glﬁ&%%eég?%pb%fy lgrne ycf nrirrols
pyrazi oe The prcxdd”wdprmﬁmdnﬁedw@gwtrng catheempByddbtolsiabdizd aig! ingredsp theCast ro' s

NN i (¢ er ¢ B SRR PR o he mesepiimsepim e e o s

as prepared i pugbsmrediodloded anfplSePatentwes.at, 107 D84l A/Bd .60A, NN, Qizi4r9|’98 hyl f or mam ae
(10 and reacte th trieth at anbi ent
temperdture. Aft erpnfgddlﬁoi‘ ﬁ%SpgrEf‘ééﬂ&%g\(’er‘:@WB@@E Fsr?pgré)gﬂ?t%mﬁ%mfoé’m due -

di ssol ved in disgpbismeait hasmniniaed! BeitHRl Iipoblilc vasdtdomichiticl Gl algueous
citric acid, saturated NaHC03, and brine, dried over Na, SO-, and filtered.
The evapor at ed@iqilssiar exammie. s553me Pib QT BptheliaHy agf gHfrs-dAY SRPlgFEhy (33%
et |hy|d ?getﬁt eole@te%@ﬁélﬂ&eﬁ’ﬁ@é ‘{fﬁﬁ%‘%‘e‘“ @E}c&lhﬁot({hk|c8mi59£ﬂ219‘é[’h?soﬁ?oléiﬁ;3| egr 36

sol i : g, :

(t 1H J QEQZA)OO) 7Aque¢us(19)ectmn|-qyspery51(312cz(rmontam-q)lbstemcg_ghetrrpcr@sp-{)he 6.66 (s.

3 60 (%d77 ( mvhsgfosl% bgti]iﬁéuspéﬁﬁn@ Magp%é %Jﬂn %aowrgetg)é %ﬁtﬂlo%::%orb%gﬂ'lz (YSHZ)

3H). 1.90 (m hhj/or dextvhn. ((Bpuoﬁirﬂ)y, thk. séﬁnelﬁﬁqn xﬂd’;l)alsol‘mﬁﬁmsmtzléum (I\/ALDI - TCF,

a- cyano- 4- hydroxyC| nnam ¢, a 5 % 8 for Ha5N, 0,: .428.2 (M2 30
Boc+H). Found: 428 gmpounf le la glthlradl_qagwe iodiné by using an

~Z- (Arni di rt 0_RIHERAXILSH. hﬁieﬂﬁ{g@bf‘ﬁl&%h}é@&%mﬁ&d:ﬁ% wWetl MRbWA Brihe 1.( 1pherryl c
ycl obut yl ) met hyl am no- pyra~i none trifluoroacetate The product of the
precedi ng st egleowritly, 2 0adig iedwk ) labees! aorsprond exdni be areparedr Gret ane (5 nl)
and regcted w i {1 uyoroace t t rature.

After © h the Cgrr?sg dlmeg;b?omggon%po(&ng%%igmquwm_)n%ﬁmt%%?%%&r (Sa%i yﬁéﬁguﬁ fied on a
Vaters silicaNeepiPakol( eranliisootpoedied byasferehée- 20% nmet hanol in

di chl oronet hane) giving the title conpound as a hygroscopic |ight yellow
solid (0.10 g, 100%. ~H NWR (300 MHz, CDC1;/CD;,0D) b 7.33 (m 2H). 7.19
(m 3H), 6.56 (d. 1 H J =1.0Hz). 4.65 (s, 21-1), 3.94 (t. 2H, J =5 Hz),
3.75 (s, 2H), 3.48 (t, 2H, J =5 Hz), 2.43 (m 10 2H), 2.25 (m 3H); 2.12
(s, 3H), 1.93 (m 1 H. Mass spectrum (MALDI - TOF, gentisic acid matrix)
calcd. for C ,H 9N-0;: 428.2 (M+Hi), 450.2 (M+-Na). Found:



428.8, 450.7. Exanple 8 1-~IV 10 DEC 2002
~2-(an:idir:oamrroozZy)ethd~l Jam rroJdearborrylrrretlryl-6-rrretlryl-3-(215
(1- napl ri hal ene) et hyl Jam no pyrazi none hydrochloride N~ ONH N~ O- ~ N N~
N'NHZ H~ HH Oa. 2-(I-Naplrtlraleneethyl)pl:tlralirrride A solution of

1- napht hal eneet hanol (2.51 g. 14.6 nmmol ), triphenyl phosphine (4.57 g, 17.4
nmml ), and phthalimde (2.37 g, 16.1 mol) in tetrahydrofuran (120 20 nl)
was reacted with diethyl azodi carboxylate (2.80 niL, 17.8 mmol) at anbi ent
tenperature for 2 h. The evaporated pragduct was washed with diethyl ether
and dried in a vacuun1dessicator overnight giving the title conmpound (4.34
g. 99% as an ivory solid "H NWR (300 VHz, CDC 1; ) b 8. 31 (d 1 H J 8.5
Hz), 7.86 (m 3H), (m 3H), ddd H, 8.4 6.9 Hz, 1 5
Hz). 7.50 (ddd. Fhemesemgnwnpana%n udéswnmim%nswcha?e%iﬁléfﬂrww 4.04 (m
2H). 3.44 (m o t tfayl am ne The
product of théﬁgggc%%ﬁ%f]@%tlgsgﬁ%ﬁ wﬁérell?thezcrgr)#gogilﬂm Ar%?érggﬁ%egcﬁ? ?én nmet hanol
(30 nm.) and rempMde@WAm@mswnﬁaWhmmmwﬂo m.) at 70C for 20 h.
The reaction was ¢ ntrated,i e reS|due di ss

di'chl or onet hane, a (&ft HTRRURs Ol?ﬁamglgal%o%‘il%ﬂ é%giora‘ébveéﬁmﬁlf‘ﬂ ‘Xeo‘go'é\z’ueous HCl

and water. Theuasieays, GRERRuAIE Toa9inf ined 1\t 1h 3:0HEd 9KChh-298] ahdiBb.r esul ti ng
sol ution extracted wth_di chl oronethane. The latter organi c | ayer was

washed with bePheSome radipagies atRgms 8ays)supsTiof gropertieq iy ushin rdjochemigalevapor at ed

%&: ng L hg B BE‘J?% 5@@&%@% 4§€m1m1£}w@cmatun( 99r§§r0999n%49n ldea'ﬁrééﬁ\{lgct(p%m %,o

(m 2H) 7. 37afm foeiﬂ)a,gxr@ begauge of iEtHuclear pmp@n@s anx)s a g@mm e(in@End B a6Hz) . .

3-j2 (I-hhplrflg | ene) et | ryl /far o |, ~retltyl.-1(benzyl oxycarbo
nyInetIryI)pyPaZ? oﬂ§% S u{%gﬁ ogpfﬁ@ﬁIW% U§PUt h?Wé 6%éég eal(plzystep (0.82

g. 4. 78 mol ) avdliablk froatd M b-861TieedNe2ndatorl ,Rhéhﬂurmmmmd -AB8lalso have gamma

| - benzyl oxycar bonyl net. 3, 5-di chl or o- t razi none (1.05 g, s. 31
ol ) s br oFRREAN (ISY S B g ke 1 PR R PReerS T L) e

refl uxed for-rgmbﬂhvgﬁgﬁwnﬁyﬁ@oratlon the resi due was di ssolved in
di chl or onet hane and washed ~.vith I 0% aqueous citric acid, saturated
NaHC03, and bri ne, CopRsiiosyedf Mg, BEwnt HHENON| er @avenTHEys prepiad dynas t hen

20 evapor at ed ci,f 46K o CDE&M dfirphih b S SOARBNBEASAck B0 Sokindofr 149 0,
68% . 'H NMVR (300 3 (d , ). 7.86 (dd, 1H J

= 8 HZ151 Hr) detectms egigmally. Hrhngamm @i, md?ur%l(rdaw Tef_l_hnléltlun]! -99nga Hz, 6.9

e, b, B g Bl o B bty Bna o401 7
(m 2H), 2.24hfe faBihble Rif-Ktes in vivo.

gyjr ng E-t l(;l;iflet tital ?{erc%e})%g}lé/s ARG PeaSd fH 8L by’ An-y lo?ﬁu%rn?aon)\(/){err%mqugs

known in the art to provide a composition of the present invention. For example,
20 these compounds can be labeled through a chelating agent such as diethylene- -
triaminepentaacetic acid (DTPA) or metallothionein, both of which can be covalently
attached to the compound of Formula 1.
In general, the compositions of the present invention containing technetium-
99m are prepared by forming an aqueous mixture of technetium-99m and a reducing
25 agent and a water-soluble ligand, and then contacting the mixture with a compound
of the present invention represented by Formula I. For example. the imaging
compounds of this invention are made by reacting technetium-99m (in an oxidized
state) with the compounds of the present invention having a chelating means in the
presence of a reducing agent to form a stable complex between technetium-99m in

30 areduced state (IV or V valence state).



A mxture of the product of the preceding step ( | .48 g, 3.20 nmml), 10%Et( 2{][]2
pal I adi un{0) on carbon (500 ng), and solid KOH (2.05 g, 36.5 nmmol) in 21:1
t et r ahydr of ur an/ met hanol / wat er| vas bubbl ed with nitrogen gas, aspirated,
and stirred vigorously under hydrogen (ball oon) at anbient tenperature.
After 16 h the reaction 1 D DEC 2002 -62 was filtered over Celtte, the
fret washed with nethanol/water, and the filtrate evaporated. The residue
was treated with 10% aqueous HCl, cooled. and filtered, the precipitate
washed with water and ether and dried jgfn vactro overnight giving the title
conpound (0.84 g, 78% as a golden solid that appeared to be a 5

TLC-i nseparabl e m xture of 5-chloro and ~-hydro products by NI\/R. "H NWVR
(400 MHz, CDCl)b854(d 0.5H, J 8.3 Hz). 8.25 {d, 1H, J = 8.2 Hz),
7.93 (t. 2H J = 7Ot qﬂzt)odmvengqftchorrmqsmgn&ftse prepgzlf invEntBn IS(IPWPaWd)b,y 6.75 (s,
1H).477(s 2 3.7 3.40 (m
oH). 3.31 ‘afg‘ﬂyH)ab%m% ?é&ﬁmﬁ%ﬁ&?%ﬂﬁ %@h%ﬁ“.gW6§seW‘ Hlkerbiibi-

1-] N-j 2- (N' N99xB| it Saj bdattaxylshedgncohinlag apdaoaihamoeihelhy hdo

am noJcar bonyl metl:yl-6-nme f;/I -3-72-(1- naphtl ral ene) etl ryl Jarnj nopyrazi nort
e The produce8fMe AECYRROBRARTHAC E’F?ﬂ‘ ‘(‘Be“é‘ﬂn(}j“t hAn AQUER FY U ORLEREMEIEr agent (
1. | 5 9, 2. 600 ubter 3 stannous reducing agent, then adding freshly eluted sodium

[Ar, N -di (tert-butoxycarbonyl)]-2-am noet hoxyguani di ne (0.9 15 g, 2.55
mml) as pr epatedtheiate conepning apredeaampied level diogkitygplasdd n@i). After

N, N- di et hyl f or nam de t rieth n 1.0 n) 7.2
mTD|) at anbi gl:iﬁ %an méu%?hcm‘c}ftﬁ%rgmwrg?\ergmgrﬁ%rﬁeergture &1&:¥eiaﬁuonr ela)‘\({: I'? lgn was
evopr at ed er alowsduﬁtoamduélhel syempel deoyplird itexeld fidyer f(0. aS)m%micwm thér gmat ogr aphy

5 kiR B SR 5 90, 1 I
1 H .{p=8.4 Hz) A.r?otlﬁﬁlerﬁmdlrilxer!ﬂ))fthgco o§1d9ns&tﬂépreslentmvzmﬁmf'?—preﬁja:e@ Hz), 7.58
(m 1H), 7.50 (m 2H), 737? 72 (d, 1H, J = 0.9 Hz), 6.15 (rn, 1
H). 4.77 (s, Pyipbelingacomppunded) orrgul?éhff(vmgamtallghlemelp elelatipggmegnswigy 7 Hz, 5.1
Hz), 3.39 (t. te@izhetivhn Do/ BTE%)ma)Z bl%eé&npl%h&d ‘ﬂ)y co%b?nlkg)aquébu?lsoélﬁm 9H), |
.47 (s, 9H). 25 ¢1. 1-T9IV

j 2- (Am di noanpasdagiats:Hm Fiindqued usaiehenyy Eiveetiepionge teefotnyd sodublxEmpleripl tt | r al en
e) et hyl Jam no J | x I r e r.ecedi ng step
(0.79 g. 1. 250%}%{1%%6%@ L‘Jlduge slrt"lt%d\:?vg ' Q Ecoﬁ%}!g&a ITSF%%SP the reacted w
ith tri15 | uor oamtiniog mcsisdlu(ion with a etmpsontd dnhe Ecmmmﬁtaumg amceaﬂ mhg:lntm The

reacti on was conc hrate n valfcparo tthe re5|fduerpg Aa% 30 Q‘é flash

col um chr omaf BG4 AT 1’%/”n’€f A e PR 1O BREERAAR TS APEMA0Ed with 1
0 0 E C 2002 c&ditiepdoitich @RSy . foandl bhvhapéapOdring eehrmeduulﬁm%r a6ii thas treated
with 4N 1-1Cl in_ethanol and concent ed unfc/i\,?‘1 h va m ??O’VI ng the
title compoun@UpheRiange compax taéhed"?ﬁ%% iongin @ 581”?‘ ““91

DVSO- db) b | tjechnleulﬂrﬁqlab@]eh{):omgesmon(df the]préﬂentlnver@xoﬁlmbmeﬁ 26 (d, 1 H J =
82HZ% 7.94 (d, 1 H J =8 3 3 1H J 8.2 Hz), 778
The source oftechnetlum 9mshou1d preferably be water soluble. Preferred oo

sources are alkali and alkaline earth metal pertechnetate (TcO,™). Technetium-99m

is most preferably obtained in the form of fresh sodium pertechnetate from a sterile

technetium-99m generator (as from a conventional Mo-99/Tc-99m generator).

However, any other source of physiologically acceptable technetium-99m may be
25 used.

Reducing agents for use in the method are physiologically acceptable for
reducing technetium-99m from its oxidized state to the IV or V valence state or for
reducing rhenium from its oxidized state. Reducing agents which can be used are
stannous chloride, stannous fluoride, stannous glucoheptonate. stannous tartarate,

30, and sodium dithionite. The preferred agents are stannous reducing agents, especially

stannous chloride or stannous glucoheptonate. The amount of reducing agent is that



S (bs. 4H), 7.56 (m 3H). 7.46 (t, 1 H J = 7.5 Hz), 6.73 (s, 1 H), 4.5680EC100N
(s. 2H), 3.80 (m 4I-1), 3.42 (m 4H), 2.14 (s, 3H). Mss spectrum (LCV5,

ESI pos.) calcd. for C'H ,N O : 438.2 (MH). Found: 438.2. Exanple 9 !-(IV

~2- (am di noam nooxy) et hyl Jan: i no~car boyl nzetl :y!-6-nrethy!-310 (2

phenyl -1 -butyl am uo) pyrazinone trifliroroacetate N~ ONH N~ O~ ~ N N~

N'NHZ H~ HH O The title conpound was prepared as a pale yellow solid from

1- phenyl - cycl opropane carbonitrile, in a manner anal ogous to Exanple 7,

except that the cycl opropane rind was -épened during the catalytic
hydrogenation. ' H NWR (300 15 MHz. CDC 1;/CD;,OD) 8 7.24-7.07 (m 5H), 6.47
(s, 1 H. 381(t 2HJ 47Hz)362(ddIH,J:I35Hz 6.3 Hz).
3.42 (dd, 1 1-1 Hz 2.73 (m 1
H. 2.02 (s, ag]q}mt qeceﬁaq tglﬁedflfﬁ thQFSH{’xAﬁxuggggrp(to grigvmj tl7e émgleﬁ tgﬂ)g

spect rum ( MAlRliafi{dhmeHRF b Tbh alﬁddd)frmhﬁm)l@ailmdlo‘is@ropgs odduBN/@ie. 416. 2
(MrH), 438.2 (MrNa). Found: 456 4, 438. 4. 0 DE C 2002 -64 E~:anple 1 D
| - (N ~2-(am (}‘onmm:p @@ayy@tqhﬂg]dgéﬁxp(ﬁl@)fls the reducmg agent and can be used in

carbony| 1 o e o A Ao AR RN SRy 1)

0 5 The titl egasixpound vvas prepared as a pale yellow oil from

3, 4- et hyl enedi oxyphenet h ori de, n ogous to
Example 1. AVRLEB60R S LRt TS0 apiny Ty o 69ape Y% L),
i.91 (s, 2H :tedﬂmﬁlzln( §9m2:|i'ﬂ}ate 30119@&“()‘ Silconlact with& é‘@ﬁfouﬁ'd BArédnui2d, J = 7.3
Hz) 3.49 (t. 7 Hz), 2.86 (t, 21-1 2.17 (s, 3H).

Mass spectr uﬁP‘QSMQE By Cl‘@mall‘f)e tgansienofgechnetp 89‘37@0!‘111%‘(?‘%@1%? tex) cal cd.
for C 9H-SN, Qhelatﬁ%%ngang Mj'{ﬂ)e ’corﬁég‘una o@wm% 1 Fsoa'éﬂgved‘}%%dl? and §nde§m1l§xa”pl e 11

} 2( I( Zrﬂ)di r t o&nnditiorsoXyi eyt ddnitnia asdtias bativry cimreg tdnrrghgeGrammatiour @51 - 3(2- (2-p
ﬂ:ﬁyloiﬁimzam I f O%_(f %e aFn%uﬁGﬁz&%aﬁly so'lublleuijlrtfm)er &8&5:%? %rel}ler;edce)lml\cl)ﬂn%szf pE
citric acid range from 15 to 30 pg/ml.
The amount of compound of Formula 7 having a chelating means can range
from 0.001 to about 3 mg/mL, preferably about 0.017 to about 0.15 mg/mL. Finally,
15 technetium-99m in the form of pertechnetate can be used in amounts of preferably
about 1-50 mCi. The amount of mCi per mg of compound of the present invention
is preferably about 30-150.
The reaction between the compound of Formula 7 and the metal ion-transfer
ligand complex is preferably carried out in a aqueous solution at a pH at which the
20 compound of Formula I is stable. By "stable". it is meant that the compound remains
soluble and retains its inhibitory activity against ¢-thrombin. Normally, the pH for
the reaction will be from about 5 to 9. the preferred pH being above 6-8. The
technetium-99m-citrate complex and a compound of Formula I are incubated,
preferably at a temperature from about 20°C to about 60°C, most preferably from
25 about 20°C to about 37°C, for a sufficient amount of time to allow transfer of the
metal ion from the citrate complex to the chelating means of the compound of
Formula 1. Generally, less than one hour is sufficient to complete the transfer
reaction under these conditions.

Alternative compositions of the present invention include an In-111 labeled

30 compound of the present invention.



The title compound was prepared as an orange oil from 10 DEC 2002
2-(2-am noethyl)pyridine, in a nmanner anal ogous to Exanple 1. ~H NMR (300 ‘
IviHz, CDC | ;/CD;,OD) b 8.46 (d. 1 H J =4.2Hz). 7.74 (t, 1 H J =7 Hz),
7.34 (d, 1 H J=7.7Hz), 7.25 (dd. 1 H J =7.1 Nz. 4.9 Hz), 6.7 (s, |

H, 3.99 (t, 2H, J = 4.5 Hz). 20 3.72 (t. 2H J =6.7 1-iz). 3.54 (m 2H).
3.11 (t. 2H, J =6.7 Hz), 2.18 (s. 3H). Mass spectrum (MALDI - TOF, gentisic
acid matrix) calcd. 'for C'H aN-Q : 389.2 (M+tH), 411.2 (MtNa). Found: 3a

a.8, 411.6. ~ 0 0 ~ C z0o0oz -65 Exanplye. 12 1- j 1V j 2-(am di noam noo

xJ~) et hyl JanrirroJcarborryl nrethyl-6-nmetlry!

3(2-/2-rrrethyl plrenyl Jetlryl am no) pyrazinone tr~uoroacetate N~ O NH i
~~NNN/O-NNHZ H~HHOS5 The title conpound was prepared as a pale
orange solid from Phersessyl lb‘éfr'ilﬂylll alsg wludes compogitionavh e camapwige abthe o Exarrpl e

|7_|ZI) I ) |7 g;l\g/R( E)B}g)rng%_% %Rl\@c??ﬂ&) u%efgl %%57 13% i ﬁ%h‘pﬂ\]of%lrlll%b] 1§1|_a|zl%laxlr_)‘2? %3_ 2, 2H)

3.82 (t 2H, donmrﬁedaowc)qm;@mcvre@mserﬁdd)by Rurd6la(gom@lekedo = paraagneti2. 85 (m
2H), ?.31 (s, 3H), 2.08 (s, 3H). Mass spectrum (LCMS, ESI pos.) calcd. 10
for C, 9H,, N, CROMz02 2 {MrH) . Found: 402a. Exanple 13

| - ~r1Vsj 2-(anrirl i peRAEBE pasxighetié sidmé e anhRs aivRemYbdsRetiMbndwir et I ryl -
(2-j3- methyl phenyl Jetlrylamrro) Py~razirrone hydrochloride N ~ O NH | N~

O- ~ N N~ N'Nmzatomig nupbey ¢ A5 17R8, #2:t 44 2ebapdeuril wawitaple elpafr tglids a pal e
yol o 2oL O3S, BN BEY, VR 500, RO Sy P AR ° 5o ©
Hz), 7.80 ( bSprade)iymemIHI)( meod)]miﬂdm(ﬂl):saﬁaﬁumml) and.ytterbin((E]). Bekuse af 12 ( d, 1
g ' 8% (=t 7 gHHZ euv%ry itrci(_%)maggetgénct%msz%dl_&z%hxggllz H:rl&%g‘ll]lb F?sogrogxumﬁél? 5 89 (t,
2H, J19 7.6 28olfim(112), 24hd( SrbivhifIll) Zrel prdferred3H) Espbhraly §fé@<§ieﬂu wr(eMs, ESI
pos.) cal cd. ;];garlma%ngtll_l;atoN;qcl)s gadggmu%(ﬁIM-H) Found: 402.
The compositions of the present invention may be prepared by combining a
compound of Formula J with a paramagnetic atom. For example, the metal oxide
or a metal salt (for example, nitrate, chloride or sulfate) of a suitable paramagnetic
15 atom is dissolved or suspended in a medium comprised of water and an alcohol, such
as methyl, ethyl or isopropyl alcohol. This mixture is added to a solution of an
equimolar amount of the compound of Formula 7 1n a similar aqueous medium and
stirred. The reaction mixture may be heated moderately until the reaction is
completed. Insoluble compositions formed may be isolated by filtering, while
20 soluble compositions may be isolated by evaporation of the solvent. If acid groups o
on the chelating means are still present in the composition of the present invention,
inorganic or organic bases. and even amino acids, may be added to convert the acidic
complex into a neutral complex to facilitate isolation or purification of homogenous
composition. Organic bases or basic amino acids may be used as neutralizing agents,
25 as well as inorganic bases such as hydroxides, carbonates or bicarbonates of sodium,
potassium or lithium.
The present invention also include diagnostic compositions which are useful
for in vivo imaging of thrombi in a mammal, comprising a pharmaceutically

acceptable carrier and a diagnostically effective amount of compositions derived

30 from the co;-ipounds of Formula I.



100 EC2Q2 -66 Exanple 14 10 DEC 200
| -~'-/Z-(am di noarrrinooxy)ethylJam rroJdcarborw nretlryl-6-methyl-3(2-/2-tr
i I l'uoronet hyl pl renyl Jetlryl arni no) Pyrazi none hydrochloride CF3 N~ O NH / |
N~ O~ NN ~N-NHZ HI HH OS5 The title conpound was prepared as a pale
yello~.~ solid from2-(trifluoronethyl)phenethyl alcohol, in a

manner anal o~ous to Exanple 8. 'H NVR (400 WHz, DVsO-db) 8 11.09 (s, 1 H),
8 66 (t, 1 H .1 =5.5)-1z), 7.76 (bs, 4H), 7.70 (m 2H), 7.64 (t, 1 H J
= 7.5 Hz), 7.46 (t, 1 H .1=7.6 1-12)456.72 (s, | H, 4.67 (s, 2H), 3.82
(t, 2H J =5.3 Hz), 3.71 (m 2H), 3.39 (gq. 2H J = 5.5 Hz), 3.11 (t, 2H, J
= 7 3 10 Hz) 2.13 (s 3H). Mass spectrum (LCMS. ESI pos.) calcd. for

C, aN O F;: 456. M+H) .  Found: 456.1. anzple I ~ 1-~1V

12- (arrri di noam rrjé’éx‘}‘?%‘tols‘ﬁ%ﬁlﬁé FQIWBB‘B%H“E) Wer?@’ﬂ‘ﬁg’/%‘“@rﬁ‘ﬁ‘é‘feﬁﬁaé((SQ / 3-

tr~uoronetlry, e O NH
-1 15 F3C\ W@RI%F (gljﬁtlhél\lﬁyYl eﬁﬁ H&mm%uél’rﬁéﬂe? %eoeftngaglr}rrg%%gfé t‘m’/%tg%raé‘%dar ed as a

white solid fthephBidal clixafracmitsm‘secuﬂ'iye Faidn andnyhal ainderhansidémtien. nﬁhmer

| db 8.
(1S5 B el LA BRI tdefd b 2 7

2H), 3581 (t ,prgdﬁ,txoﬂers-m'-‘_thé}né'dléld1a§n5§ﬁcéx€fb AN, thd dizgrbsBcatia? pffecti@e Smavht (N~. 2H) ,
2.98 (t, 2H, J = 7.3 Hz), 3H) . VRS S spectrum { LCMS, ESI pos.)

cal cd. for C @ mathad of; adm&s%raﬁzov wHye taifesehi:ackisg: optimal ¢ffigaqy Et @ihoo2 - 67

Exanpl e 16 | Jep nd on sych factors as weight, diet, concurrent medlcatlon and othe i’ac/t%s
13 ( tr~erorone

/ 2- (ami dui onrr 1 nooxy) et |yl Jam no~car bonyl net hyl - 6- net hyl -
t hyl phenyl ~etWhickathoseoskilfpgrimthie magdacal eritsfwill gecogmed. alinenF3¢@aid. theGlobHok~ O ~ N N~

;N(TI |r_llZ f :_lu;r gr’rlgfaﬁmg)sg%hzd b Stéllge lelg?;fr’)odé%gt,i m}?]e;gr Sre“regcnen0 rhegl?\na g%%g%n f tlh%x;;rglme 7.
"H NMRD (400 Mitz.of DN‘B&)th)s)ln'quésﬂoﬂST(challb/ IbdxﬂlDogmBmé@ng will ﬂeqH.re ihaFth@ 5 Hz),
7. 74 (bs. 4H)dos vxdé}c&j t%H har eutl alcgzl S osg)u r ntx vent )1 , 568 (s
1 H). 4. 62 (sdosepypvided by e pharmageutizal cehpositipp positiog oT ek P?ﬁ@i 3}@1814 Hz)
2.97 (t, 2H bE abodt 318)20 }RZ ,Olgreﬁeﬁably?’mout Mass. Magnetic resonance imaging will
require that the dose provided be about 0.001 to 5 mmole/kg, preferably about 0.005
10 0.5 mmole/kg of a compound of Formula I complexed with paramagnetic atom.
15 In either case, it is known in the art that the actual dose will depend on the location
of the thrombus.
"Pharmaceutically acceptable carriers" for in vivo use are well known in the
pharmaceutical art, and are described, for example, in Remington’s Pharmaceutical
Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). The pharmaceutical
20 compositions of the present invention may be formulated with a pharmaceutically =
acceptable carrier to provide sterile solutions or suspensions for injectable
administration. In particular, injectables can be prepared in conventional forms,
either as liquid solutions or suspensions, solid forms suitable for solution or
suspensions in liquid prior to injection, or as emulsions. Suitable excipients are, for
25 example, water, saline, dextrose, mannitol, lactose, lecithin, albumin. sodium
glutamate, cysteine hydrochloride, or the like. In addition, if desired. the injectable
pharmaceutical compositions may contain minor amounts of nontoxic auxiliary
substances, such as wetting agents, pH buffering agents. and the like. If desired,
absorption enhancing preparations (e.g., liposomes) may be utilized.

30. The present invention also encompasses diagnostic compositions prepared

for storage or administration. These would additionally contain preservatives,



10 spectrum (LCVB, ES|I pos.) calcd. for C 9H ~N, O F;: 456.2 (MrH). Fouhd.DEC 2007
46. 2. Exanple 17 1-~N -
[ 2- (af ni di nonm i : oozy) et hyl Jam no~carbor:ylntetl:y!-6-metlrJ~l-3(2-(3,5-rl
met hyl pl renyl Jet hyl am no) pyrazi none tr~c~ororrcetate N~ ONH N~ O~ ~ N~
N'NHZ H~ HHO 15 The title conpound was prepared as a pale yellow solid
from 3, 5-di net hyl phenyl acetonitrile. in a manner anal ogous to Exanple 7. 'H
NVR (400 MHz, DMSO-d~) b 10.88 (s; 1 H), 8.44 (t. 1 H J =5.7 Hz), 7.68

(bs, 4H). 6. 84 (s, 3H), 6.68 (s. 1 H, 464 61 {s, 2H), 3.81 (t, 2H, J =5.4
Hz). 2.77 (t, 2H, J = 7.6 Hz). 2.24 (s. . 2.08 (s. 3H). Mass spectrum
(LCMS, ESI pos.) calcd. for C ~H-9N, O;: 20 416. 2 (MtH). Found: 416. 2. 10
D E C 2002 -68 Exanple 18 1-~N

J2- (runi di noagtabikmisyahe idpgs muniemdpje,rsbdiuml b‘éﬁtdateﬂsorﬁ'rcrmﬁd’lﬁrdl es&:(sZof p-

i ndanyl rtrni no) ~yrn2|norre h g hl.oride N~ ~N~-NHZ H ~ H

H OS5 10 The ®jdrgxd %Wﬁd‘ﬁﬂo‘n% @Saﬁséﬁesﬁé"aa"%(‘f eatsléﬁ?d IF raSiiH‘?nvam noi ndan

hydr och! of i deuny ol BANAReATAL QélQH%a%(Be%@dTpl e 1. 'H NVR (400 Mz,
DVMSO-db) b 10.9 (s 7.69 (bs, 4H). 7.17 (m 4fi), 6.71

(s, 1 H, 4.64 (s Thgl-tﬁ vzvg 1®_a_g1(1g megheds 9f &e@r@seh{zl)nvergiozmls(odﬁfer2H'era] = 16 Hz.

7.6 Hz), 3.0 B spectrum
(LOvB. ks pohissf ag prypv el B b ot sone” Examp o
19 1-~1V presence, size, regression or increase of a thrombus. In particular, the present

~2- (anri di noam nooxy) et hyl Jan: i noJcar borryl net hyl - 6- net hyl -3(2 ~3, 4- d~uor op
hend~I Jet | : yl BKETARITORIFSCOMARHNAS, ﬁwpqswpwéfiiwfétmwmwmw ®EL O~ F\ N

~ N~ ~N-NH2 Hyegi klacﬂothixganapagﬁﬂyttb%&m&&&ngsmemﬁp@m&na& g Whi t e
solid from 3, 4- élf | uorophenylacetonitrile, in a manner anal ogous to Exanple

7. H NNR (4abenvbazredm ehgyound’) du@® ¢irculatingfradigacgity tor pprapagpptisms, ~ Hz)

7 74 _) 4H)ans %@m( Bb%d?nag}&gﬁ%lq f-’grg'zgrr%or:é I(q)q%n%z%lgé%b(yﬂsltraféﬁn |;|25§f aZ),

3 66 (m 2H) mj&cﬁk& of the c@hfpqunas, 8dmpdsitioBs-Hr dlagrodtichomipdsitiGhs bBthe pres@) .  Mass
sz)iCtzr um ( La\ﬁvenlt':ion 1sp e\pec)tedctglbe gmost mstaCn’tanebds sin(ge It:Hesc: 1£r1n2a§1n% aEeMTSI \;V(I)l}]d Found:
saturate the thrombin bound to the thrombus immediately.
Accordingly, the present invention also includes methods for in vivo imaging
15 of a thrombus in a mammal, comprising the steps of: (1) administering to a mammal
a diagnostically acceptable amount of a compound. composition, or diagnostic
composition of the present invention and (2) detecting a thrombus in a blood vessel.
The term "in vivo imaging" as used herein relates to methods of the detection
of a thrombus in a mammal, as well as the monitoring of the size, location and
20 number of thrombi in a mammal. as well as dissolution or growth of the thrombus. .
In employing the compounds, compositions or diagnostic compositions in
vivo by this method, "administering" is accomplished parenterally, in either a
systemic or local targeted manner. Systemic administration is accomplished by
injecting the compounds, compositions by diagnostic compositions of the present
25 invention into a convenient and accessible vein or artery. This includes but is not
limited to administration by the ankecubutal vein. Local targeted administration is
accomplished by injecting the compounds, compositions or diagnostic compositions
of the present invention proximal in flow to a vein or artery suspected to contain

thrombi distal to the injection site. This includes but is not limited to direct injection

30. into the coronary arterial vasculature to image coronary thrombi, into the carotid



1 0DEC 2002 -69 Exanple 20

| -~'"-~2-(anridi noanri nooxy)etltyl Jarnirro~carborrylrnetlryl

| S-irrdarrJ~lJetlrylanrirro) ~yrazurorre hydrochloride NI~ O NH \
NN~/ O~-N~NHz H~ HH O 5 The title conpound was prepared as a pale yell ow
solid from 5-indanyl -acetonitrile (F. Lauria and W Logemann, L'
No. 3,452,085) in a manner anal ogous to Exanple 7. '"H NVR (40U VHz.
DMS(7-d~) b 11.13 (s, 1 H), 871 (t. 1 H J =5.5Hz), 7.78 (bs, 4H), 7.19
(s. 1 H, 7.14 (d, 1 H .1= 7.7 Hz), 747 (m IH, 6.70 (s, 1H), 4.67 (s,

2H), 3.82 (t,

1.99 (pentet

C~, H, ~N70;

2H, J
2H, J
428.2 (MtH). Found: 428.3. Exafnple 21 1-~JV

~2- (ani di uoan@rﬁ:@o;oyx)'r@'gqs f}yqnyb_lrm itheregfebral vasculature, or into a pedal vein to image

cnr6orry|rnet&% g qﬁ%gxk ?&ﬁhgl oroplrenetlr~~lanrirro) P3~razi no~re
p véin %l 6€I )

triJluoroaceticracir

conpound was prepambdtmnﬁmm&wﬁeazyhOXycmﬁmnhmhﬂémhyksanEwemumtome
di chl or o- 6- met_hyl_pyr none re dint step of Exapmpl e
epsiopel 3 Boeh LA

2-f | uor ophene¥ ¥ 2 WE?H

dauicere 8

S,E{?O g/'S':Z))O %gﬁ)e §c@f§po%lad fe?reséntél:c’lgby P%n‘ﬂ@a *thavnlo a;g}éla@mg%e?ﬂs alﬂ)ache-a

J 5.4 Hz,

21l:qyreto\]n®7be(1mpctﬂq4pto the Ig(ijm(]@l fo}jO‘ﬂedzatg Igtpr, tingeHy, th@ra@@a(tgve

SPel T (VAL T TR AL YRR 38 SRl
C 2002 -70 Exdepdompdiandl of Normula complexed to radioactive atom. Alternatively, a
j 2- (rrnalrllrronrnlraoox

el ly~l Jnna char | raaet hyl -6-rrretlry!-3(3, 4-
i et hoxypheﬂnéqowwﬁ9fﬁ¥ e e FOBHONELY PRI COFRIREERLT PUREFHVEAPE O O N - O

C, BH, aFN, G

NH W Ny O-

15

20

25

30

may be injected into the mammal.

The "diagnostically effective amount” of the compounds, compositions or
diagnostic compositions used in the methods of the present invention will, as
previously mentioned, depend on the route of administration, the type of mammal
being treated, and the physical characteristics of the specific mammal under
treatment. These factors and their relationship to determining this dose are well
known to skilled practitioners in the medical diagnostic arts. In any regard. the dose
for in vivo imaging should be sufficient for detecting the presence of the imaging
agent at the site of a thrombus in question. Typically, radiologic imaging will
require that the dose provided by the diagnostic composition of the present invention
be about 5 to 20 pCi, preferably about 10 pCi. Magnetic resonance imaging will
require that the dose provided by the diagnostic composition be about 0.001 to 5
mmole/kg, preferably about 0.005 to 0.5 mmole/kg of a compound of Formula I
complexed with paramagnetic atom. In either case, it is known in the art that the
actual dose will depend on the location of the thrombus.

The detecting of a thrombus by imaging is made possible by the presence of
radioactive or paramagnetic atoms localized at such thrombus.

The radioactive atoms associated with the compositions and diagnostic
compositions of the present invention are preferably imaged using a radiation
detection means capable of detecting gamma radiation. such as a gamma camera or
the like. Typically, radiation imaging cameras employ a conversion medium

(wherein the high energy gammaray is absorbed. displacing an electron which emits

10 DEC 2002

-6-nmethyl -3 "' (2

N /

S. Patent

5.3 Hz). 3.65 (m 2H), 2.84 (m 10 6H), 2.13 (s) 3H),
7.4 Hz). Mass spectrum (LCMS, ESI pos.) calcd. for

NHz 15/ NNN ~-NNHHHHO The title

|, and

ISteng sy j 0 H NWR

70 (br s,
3.81 (t.
3H). Mass
for

1 0DE



NN NNHz HI HH OS5 The title conpound was prepared from 10[]EC2[][])
1- benzyl o~. ycar bonyl net hyl - 3. 5 di chl or o- 6- net hyl pyrazi none, as prepared in
the step f of Exanple 1, and 3, 4-di net hoxyphenet hyl am ne using the
procedures of Exanple | , steps g-j. "HNWR (300 MHz. DVsO db) 8 10.95 (s,
1H, 844 (t, J =56 H. 1 H, 7.7? (br s, 4H, G85 (t, J = 8.1 Hz. 2H),
6.73 (d, J =8.1 Hz, 2H), 6.67 (s, 1 H. 4.61 (s. 3H), 10 3.81 (t, J =5.3
Hz, 2H). 3.73 (s, 3H. 3.71 (s, 3H), 3.39 (111. 4H). 2.79 (t. J = 7.2 Hz.
2H), 2.07 (s, 3H). Mass spectrum (MALDig.TOF, a-cyano-4- hydr ox5~ci nnam ¢
acid matrix) Calcd. for C-oH=9N, G : 448.2 (M+ H), 470.2 (M+ Na): Found:
448. 6, 470.4. Exanple 23 1-~N j2-(nm diraonn:inooxy)ethyl Jam rr of
crrrbonylraretlryl-6-methyl 3- 15 (4- ) .

f | uor ophenet |a311omnarppnﬁtéyetwrt@ﬂieroa@ state), iphetoeeeraic defeetogemngadiie aF N ~ O NH

N~ O ~ N N~

1- benzyl oxyca tbaw {Oﬁlahng%-@l C}:e?] lTt(T)llrng t%eoﬁi}? h&l pyr a??lr{fg%gﬁ(ﬁgnsf) pa(ragpar ed in

tE)r(lg rr;s)lt gplf oIcgEm&prm aaail_{zlilawgdahgfggk tzllgemhﬁlﬁ&tdwinggﬂamg pugilugtgamhegpra)cedgri; of
, Steps :

(t. J =5.6 H. gfhy— parpmagne(ip Atogns a&i@f'awﬂ \5%45 gﬁmcomﬂ?ﬁtl%fsd@tagnww 8.8 Hz.

2H), 6.568 (S.¢o BQmolfl oq’%e(p?esexztf'l}xvenaox%feGEtectéd méaé}neﬁres&ﬁ)}ee ﬁmgi% 10DE

C 2002 -71 (m E 2H) , (s . Mass spectrum

( MALDI - TOF, a(l\’&ilhwctenfwhymuglx&}w@mmeﬁmocg m@gmﬁtlﬁr@te}dus(y\sed:w aikgn teguclgrsH, ~FN, O, :

406.2 (M + I-1) a2 5 1-j1V
] 2-(antidi rrox r?r\fe?tP%(%%y%el\éh( S'INglziRatlll:g‘gg bg?lemrdﬁ%?IS@rquﬁl %%F&g( 4-etltylp
henet | tyl anr Idf(p):rajrraénd‘tﬁbld’xﬁdeﬁhzéd’atfalﬂhrbmbosam&itanonﬁg& oflthspdtienNs rea® NH N~ O~
~ N N~ N'NHZ 0 The e oynd was prepared from |

- benzyl oxycar%é‘?‘?ﬂ“ﬁgtmmf?tge’m%‘ﬁﬁgng’ %’-gﬁﬁ“teﬂ Vi pyrazi none, as prepared in
11le sigep f of ExampksiohingdREmpRs 4re@llithipRenanbyliafperus meadodhe
procedures of Exanple 7, steps b-e, ' H NWR (300 M#z, DVMSO-db) b 10.97 (s.

| H), 8.44 ( tcompysitionsgf the preienp_bnvenpol;g,OthB;sugablgpbodlfrpatlonsareqﬁoamp.])ons 7.14 (s,

gH)SZ ( ,? 557 7( %HZf Jtléé_l)arleé’ cﬁ‘]coﬁétlol%@hd p§ra§n1:te§st non}laﬂ%/_')@nc%uﬁéped %h& ob@ox%QO (m ﬁ') H) .

Mass spectr urthtéSMSk_l[btd lTiCEFe araareymhm the md?andfwmrﬁefmhﬂdnwmn rrat r i x) Cal ed

Example 1
15 1-{N-[2-(amidinoaminooxy)ethyl]aminojcarbonylmethyl-6-methyl-3-
(phenethylamino)-pyrazinone trifluoroacetate

NT o} NH,
Q/\Nmﬁ/\/o\n/gm )

0

a N-[2-(Benzyloxycarbonylamino)ethoxy[phthalimide

o
o N\
)j\ o—N
o u/\/
0/
20 To a solution of benzyl N-(2-hydroxyethyl)carbamate (5.9 g, 30 mmol),

N-hydroxyphthalimide (4.9 g, 30 mmol), and triphenylphosphine (7.9 g, 30 mmol)



15 for C-oH,~N, O : 416.2 (M+ H). 438.2 (M + Na); Found: 416.2, 4383 DECI
Exanple 25 1-j N
j2-(arrridirzoarrrirrooxy)etltylJarnino)carbon:ylrnetlryl-6-nmethyl-3(2-

pl rertyl propyl am no) pyrazinorte triJdlrroroacetic acid salt N~ O NH N~ Ow
~ NN NNHZ HI HH O 20 The title conmpound ~~~as prepared from

1- benzyl oxycar bonyl net hyl -3, 5 di chi or o- 6- net hyl pyrazi none, as prepared in
the step f of Exanple 1, and (-nethyl phenethyl am ne using the procedures of
Exanple 7, steps b-e. 'HNVR 7 0 D E*%C 2002 (300 Mz, DVBO db) 810 9% (s,
1 H, 843 (t. J =~6Hz, 1 H, 7.74 (br s, 4H)) 7.28 (m ~H), 7.20 (m 1
H, 6.66 (s, 1 H, 4.59 (s, 2H), 3.80 (t, J = 5.4 Hz, 2H), 3.44 (t, J
=6. SHz, 2H), 3; = , ) = |z . 6 9 (d, J
A 3 A PN AR A et
mat ri x) Cal cdhe feaetioB, mikkurdvE stirrd@ 2t rRorfi M mpekfture H2eAnZh(. Bthyl hizjate @dund: 402. 4,
424. 5. Exrrjgﬁhe 26 b sat 100 4 b 0

1-j N-j 2- (ani SIASERAISS3REd PP 5HIaS 51 AEPuErt 0t Hpd bing (KA - 3( 3, 4-

di met | r ~~I phaned bvey N ® Nand ByterRi NOfe evifordtiagrpaGiftta taciadidgambs \ 1~ O NH
/ N~ OW ~ N~ NNHz H~ HH O 10 The title conpound was prepared from

3, 4- didvet hy| BemBad bydiash pelump shiogategsany seedicas cidondedppiectiny! aggt@ps

-e.' H NMVR oS Bob Hz. 1 H),
781 (br s, rpeibiens BGRIAR ghedhe 4l fmpctnblys oS g g Beb, ") 1 Dy
Hz H), 6. 588NMR (300 HzACBCL) & 7.82Hn, 28), §Z8((tn, 2H},F.37.(81, kL), 299 (br 3. 48 (m
2

, 1
I-1), 3.38 2 2,48 Gt 3= 40 a2 2. 3H). 2.17 (s, 3H),
2.08 (s, 3H) g%s@ﬁg %%)eétzﬁ&’ri(I@A{BF’-%:?‘DQ%V}aﬁozgﬁg’mroxyci nnam ¢ acid
matrix) Caled. for C oHzON O;: 416.2 (M+ H), 438.2 (M+ Na): Found: 416.0.
437.9 Exanple 27 1- >V-)' 2- (am di ngar ni nooxy) et hyl Jam no~carboiryl nretlty!
6-rnetleyl 35(2- ?Téé‘f’iz%’ PRSPERYEIRAERPREYIR r azi rrorre tr~reoroacetic
acirl salt i \ I~ ONH 20 N~ N~~/ O~§~NH2 H~HHDO 1 00EC2002 _73_

/U\ O—NH
‘° SR

To a solution of N-[2-(benzyloxycarbonylamino)ethoxy]phthalimide (1.36
g, 4.0 mmol), as prepared in the preceding step, in ethanol (20 mlL) and
tetrahydrofuran (20 mL) was added 40% methylamine (2.0 mL, 25 mmol) and stirred
at room temperature for 1 h. After evaporating the solvent, the residue was passed
15 through silica gel (3 : 1 ethyl acetate : hexane to ethyl acetate) to give the title
compound as a white solid (800 mg, 95%). '"H-NMR (300 MHz, CDCl,) § 7.36 (m,
SH), 5.47 (br s, 2H), 5.21 (br s, 1H), 5.10 (s, 2H), 3.72 (t, } = 5.0 Hz, 2H), 3.44 (q,
J=5.0 Hz, 2H).

c. [N,N’-Di(tert-butoxycarbonyl)] 2-(benzyloxycarbonylamino)
20 ethoxyguanidine

0 NBoc

©/\° O e



The title conpound was prepared from 2-napht hal eneet hanol usi ng t hel 0 DEC 2002
procedures of Exanpl a 8. steps a-f. ' HNWR (400 MHz. Dvs 0-db) 8 10.90 f
(s, 1 H, 843 (t, J =5.5Hz, 1 H; 7.87 (m 3H. 7.8 (s. 1 H, 7.69 (br
s, 4H), 7.47 (m 3H), 6.69 (s, 1 H, 4.61 (s, 2H. 3.80 (t, J = 5.4 Hz,
21-1), 3.61 (m 4H), 3.04 (t, J =7.2 Hz, 5 2H), 2.07 (s, 3H). Mass
spectrum {LCMS, ESI) Calcd. for C'H ,N~Q : 438.2 (M+ H), Found: 438. 2.
Exanple 28 1-H YV

j 2- (am di noam rt ooxy) et hyl Jam no~cnr bo-50y! net hyl -fi - met hyl - 3( 2, 2-

di pheny~l propyl ~t nti no) pyrazinone trifluoroacetic acid salt 10 N~ O NH !
WI N~o~~NNN NHZH' HH OThe titIe corrpound was prepared from

1- benzyl oxycar bony| nmet h

dj chI -nmet h razi none, as prepared in
the step f of Exa ‘Pé51¥““°5r93 ben %H@ﬁ n¥lagy é&?% by d/ Y Meod’de usi ng

th d dgx 8 10.89
(se F:I)_r |C_’|;3e gr 2‘?‘“9{)_ ﬁx@PAr@d 1%the'5;§r@d%§m§'sie;% mwmm&ﬂi@fgmﬁgﬁ 793@?1@()m 4t 7 26

(m 6H), 6. 683c(d§d [N M)dl(teart bgtomarban)] amdmapm@:zolezﬂ)”s 4. 40@)rr(rmb1) Jhe 5.0 Hz,
2H), 3.79 (t,

5
Mass spectr unV’C’f_EﬁG/gas =3 e)d a%a%%mééng&augr& W%Md%eﬁgéé%e%P?}eﬂ)unde&ound
478. 2. sgxar’rpl BlgHQaclmj)nNT llqere51duewaspur1ﬁed byﬂashco]lumnc?rﬁmlatograph}é (r(]) -5% e?':ley(f)l (2-(3
2- i noant ur ooxy)etlr idio nre - 6-ne -
J. ndéf"L‘} ) - et hy?cgfﬁ%)ymfﬁw% Cﬁ@ﬁl@ektf) gﬂsa*w %f?{'ep%flasg?ﬂ%rlw UN& ONH N O
~ N N~ N~NHZ9id/o); 'IhiNMQooolM@izEtﬁcg 8@69% Ylég)l TB%I \1ti), @ ﬁ%PW@zWaS

prepared from 1-benzyl oxycar bon | or 0-6- e pyrazi none, as

prepared in t¢essiibpdpl ﬂfffSEblﬁn-‘pi/b(Sl 2H) ‘&h%l(ttlry‘bg Hei 24D, 11§4 ('ﬂngHé’ Hw ocedur es

f Exanple 1. oo Mz, DVBO db) 8 10.98 1 H), 8 44
(t, 3256 28 FENC d‘}’)mﬂig 7,00 -7. 60)(m 5 6H)(S6 69H% 1 H),
4

4.62 (s, 2H) 381(t J:~3Hz 2H) 3.39 (m 41-1), 2.97 (t, J

S
=7
zg% gllPL/l) ' 98 (s [N, ]’é’l_')ljt(tert-lg)utoxﬁar% n_)%? Z(ammoetho.xyOZan lllg d. for C-~H 6Na0;:

NBoc

o
HNT \u NHBoc

A mixture of [N N -di(tert-butoxycarbonyl)] 2-(benzyloxycarbonylamino)
ethoxyguanidine (730 mg, 1.5 mmol), as prepared in the preceding step, 10%
palladium on carbon (70 mg) in ethanol (20 mL) and tetrahydrofuran (20 mL) was
15 hydrogenated under hydrogen (balloon) for 30 min. The catalysts were removed by
filtration through Celite and the filtrate was concentrated in vacuo. The residue was =
purified on a Waters Sep-Pak (10 g, 95 : 5 methylene chloride : methanol saturated
with ammonia) to give the title compound as a colorless 0il (290 mg, 61%). 'H-NMR
(300 MHz, CDCl,) 6 9.08 (br s, 1H), 4.08 (t, J = 5.2 Hz, 2H), 2.99 (q, J = 5.1 Hz,
20 2H), 1.50 (s, 9H), 1.48 (s, 9H).

e. Benzyl-N-(I-cyanoethyl)glycine hydrochloride

NC
o



+ H); Found: 427.3, Exanple 30 I-~N 10 DEC 2007

r 2- (nm di noam nooxy) et hyl Jam nof car boyy! net hyl - b- met Jryl - 310
(2-~1-(4-stethyl naphtlial e~te)Jethyl amuro) pyrazinoire trifluoroacetate N ~
ONHN-O ~ NN NNy H~ HHO The title conmpound was prepared as a
white solid from 1-(4-nethyl napht hal ene)acetonitrile, in a manner anal ogous

to Exanple 7. "H NWR (400 MHz, DMSO-db) b 10.94 (s, 1H) 8.45 (t; J = ~.6
Hz, 1 H, 833 (d, J =7.2H. 151 H, 804 (d. J =7.1Hz, 1 H. 7.72 (br
s. 4H). 7.J 8 (I111. 2H), 7.28 (s) 2H),-56.73 (s. _ 1H) 4.63 (s. 2H), 3.82
(t, J =~4 Hz, 21-i), 3.57 (m 2H), 3.40 (t, J =6.4 Hz, 2H). 3.29 (t, J =
7.3 Hz, 2H)) 2.62 (s, 3H), 2.09 (s. 3H). Mass spectrum(I\/ALDl TOF,

a- cyano- 4- hydr oxycj.nnami cid or s X M~-
H, 474.2 {M+ Na) l“‘%i‘i‘ﬁ “31&%‘2‘“% W@%b@ 66 ‘b”%d’ééé\é' %‘“‘PSE{) 4

I(-E: g':)b g 59 &Za Eﬁrred%ohm@n oﬂbe‘ﬁ%yl g%'lcme freé”base &. (Z& (.J@mx%H)) an@aoefh@deﬁ%/a = 6. 4
spect rum (ivALu 71T®F30 xam@yammethylhwmsl@ﬁl néﬁv@dea@ﬁgdn wmomb@)e SAETS. f or

%3 T_Zg]I\IZ\OIB 24?21hg \é(glg{lllﬁ cmn%onéxzt)g' gt%ﬁ(r%cgrch&\%) cuo, n@lqhﬁ r%? ?:]}]ez\f/aséldzsﬁol:\}’/ed ‘% Exanpl e
6- met hyd - 3( 2- jet?;yl%cdyatél(mwlp)h@ngxlecﬂetthw:ﬁm OOQaL)pq,ﬂeazszS@e) dndefdpoatedacet ate F
NI~ ONH N~ O ~

~ t t d
a white solidd %ogﬁ‘ﬁascﬁfﬁs%%lﬁﬁ@ﬁ&ﬁ '|etheam§ﬁa wﬁﬂﬁ@y" wﬁcﬁﬁS?Li tgs

E|Zxam])_| I?|)8. 7' H%ﬂ;ﬂ\tﬁrQ.ﬁfngWés ad@é@drgb\gl@to%w%lhqutle(@mpg‘uﬂd)@ 68g4ﬁ)0(‘%) asd = 5 - 6

Hz, 1 H), r e@oéftwhltg’cas@ lm@pmzlpltatemyp 17836 °Cs’ HN\H} (3Q®M62, @OSJZ)H) 3, 8I
t, J = , 5 1 2 t, J =

v, ony, ST it ai 268k a ot g e Al 12 @9

zs{)cinG 421 ?Kﬂchib(sz SERNCEMR0n/d =rtéL (Pﬁé—)H)CahaicCaléd)tfox@ ?Hﬁlf/ZN KB d24.2 (M +
, +

j 2- (an:idino- ﬁ%h@u&dﬁhﬁéj‘ﬁﬁﬁ %P%%‘ﬁggﬁg 113)0 yl mel hyd 6nel hyl

3-(2-j 4-net hyl phenyl Jet hyl am no) pyrazi none hydrochloride N~ ONH N~ ~ O ~
2

O ~N~N~~N-NH Ho H
J A 1-Benzyloxycarbonylmethyl-3,5-dichloro-6-methylpyrazinone

Cl

e BN

9]

A stirred mixture of oxalyl chloride (5.3 mL, 60 mmol) and

15 benzyl-N-(1-cyanoethyl)glycine hydrochloride (3.82 g. 15 mmol), as prepared in the

preceding step, in 1,2-dichlorobenzene (30 mL) was heated to 100 °C overnight. The

solvent was evaporated in vacuo and the residue was purified by flash column

chromatography (20-30% ethyl acetate in hexane) to give a solid. 10% Ethyl acetate

inhexane (100 mL) was added and the solid was collected to give the title compound

20 as an orange crystalline solid (2.7 g, 55%). '"H-NMR (300 MHz, CDCl,) 5 7.38 (m,
5H), 5.24 (s, 2H), 4.89 (s, 2H), 2.34 (S, 3H).



To a m xture of the product of Exanple 5 (0.09 g, 0.19 mmt) and sodiwnDEC 1002
bi carbonate (0.s3 g, 6.30 mml) in N Ndinethylformamde (10 nL) was added
1 0DEC2002 -76 with 2 nL of 4 NHO in ethanol, dissolved in

met hanol / di chl oronmet hane, and filtered again. The filtrate was then
concentrated in racuo giving the title conpound as a yellow solid (0.08 g,
86% . 'H NMR (400 MHz. DVMsO-db) 8 8.62 (t, 1 H J =5.3 Hz), 7.90 (bs, 3H),
7.18 (d, 2H, J =7.9 Hz), 7.11 (d, 2H, J = 7.9 Hz), 6.70 (s. S 1H), 4.64
(s, 2H), 3.91 (t, 2H J = 5.2 Hz), 3.3%y(q, 2H .1 = 5.2 Hz), 3.2~ (s, 3H).
2.86 (t, 2H, J = 7.5 Hz), 2.27 (s, 3H), 2.12 (s, 3H). Mass spectrum (LCVS.
ESI pos.) calcd. for CzoH 9N 0;: 416.2 (MrH). Found: 416.2; M5/ M5 found
374.1 (M C(=NH) NH=). Exar~~ple 33 10 |- jlv

j 2- (anri di nonrgi noée(%h)"é?lkqt@olllﬂaw)*ﬁﬁh@a?-&cmyllﬂﬂr*éﬂtehz)y«ib\—y@a'tbévj’/nwlwa- (2,2rl ~cr
oro-2 plren yletlrpyhanoereno) pyrazirrone tri,/lrroroacetic acid salt N~ O
NH2 N NN\N~O~-N~ N\H ~F H ~ HH O The title corrpound was prepared from

| - benzyl oxycar bonyl net hyl - 3, ~di chl or o-@- et hyl pyrazi none, as prepared in
step f of Exanple 1, and 2, 2-difl uor o- | ~ phenyl et hyl am ne using the
procedures of Exanple teps g-j. (4 0O MHz, DVsO-db) b 10.89 (s. 1

Hy, 8.46 (t, J=5.5 Hz 769( 753(m 2H), 7.50 (m 3H),
6.84 (t, J=6.~ Hz, 1 4 N\GZZgu\i . 406 (dt, J=6.5. 14.4
Hz, 2H), 3.81 (t, J=5.4 , 2H), 38 m 706 H) . Mass spectrum
(LCMS, ESI) Calcd. for C BI- ,,FN 0424.3 (M + H); nd 424. 4. 10D
E C 2002 Exnrnple 34 Tabl et Prepar atl on Tablets containtng 25.0, 50.0, and
100.0 ng, respectively, of the follow ng active conpounds are prepared as
illustrated below 5 a.

| - {N-[ 2- (ami di noanPkroetbyperney(l}amlnd} campbnyasneddag o 6-siEed spbuion ofret hoxyphe
net hyl no) pyjr. m no

car bgn%nmat %15?/ %%%?28{3{%?5 eZth%‘l p%en%)[oz?{ T%Wr’?llﬂ, @yra ?%’iéﬁ)eﬁblﬂ%glﬁ T FCR
DOSES CONTAI NIaN@eEdRéZl\ilnlma rﬂ@ed_l@@ sm:mhmmzetm 10 mE) QOVROYNDAmpuitwerQACt | ve

Conpound25. 050, 0 M roc alline, celfulosedr. 25100, 0200, OMadi fied
food corn starth 7;992%?? rfg negci G Ai?earhap’eore%l(gn _thug: hi ﬁo of the

active conpouniilutet efith u{emy&ne allﬂdrldx-, (P00 i prvasliedtvieh 20 kirisicad @hx Fnel), m xed

Sieved,  r oo SO Er IR D Ade: DEPUREPar MRSy e nd © ne

nmagnesigim st earddoRd wid@lle@&dtnt i\ﬂg\e@l’v&mllb%dtm atSatk ﬂ&ﬁx&ﬁm@éleéﬁedtlé nto
tabl ets containing 2S.0, 50.0, and 100 ively, of active

i ngredi ent percomagngs asyselnaseld ds . ﬁﬂ?ﬁv%&%@@pﬁ{lﬁéﬂfﬁ l&afat i on An
i ntravenous dqsagﬁnfmr}@, 6211(‘1) D ghﬁa? g.ls@aé@mn@.lz@@;.gﬂn.a&w “Ee21E08ReYNdS 46 prepared

as foll ows:
Hz, 2H). 2.93 (1. J = 7.0 Hz. 2H), 2.22 (s, 3H)

h. Mixture of 3-(2-phenethylamino)-6-methyl-1-carboxymethylpyrazinone =
15 and 3-(2-phenethylamino)-5-chloro-6-methyl-1- carboxymethylpyrazinone

A mixture of 3-(2-phenethylamino)-5-chloro-6-methyl-1-
(benzyloxycarbonylmethyl)-pyrazinone (412 mg, 1.0 mmol), as prepared in the

preceding step, and palladium on carbon (10%, 100 mg) in tetrahydrofuran (10 mL)

20 and ethanol (40 mL) was stirred under hydrogen (balloon) for two days. The reaction

was filtered through Celite, the frit was washed with ethanol. and filtrate was



Active Conpound SodiumCitrate Gtric Acid Sodium Chloride 5 Water for! 0 DEC 2007
Injection (USP) 0.5-10.0 ng ~-~0 ng 1-15 ng 1-8 ng g.s. to 1 m Uilizing

t he above quantities, the active conpound is dissolved at roomtenperature

in a previously prepared solution of sodiumchloride, citric acid, and
sodiumcitrate in Water for Injection (USP, see page 1636 of United States
Phar macopei a/ Nati onal Fonnul ary for 199a published by United States 10

Phar macopei al Convention. Inc.. Rockville, Maryland (1994). Exaf~tple 36 In
vitro Inhibition of Pr~rified Enzynes -%8- 20 25 Renge~its: All buffer salts
wer e obtained from Si gna Chem cal Conpany (St. Louis, M) . and were of the

hi ghest purity available The enzyne substrates) N-benzoyl Phe- Val - Ar g

Rydr ochior i det CETgR o100 e SrERbrebf SRR AERIEL | S o

TE105, N sucesnampain: P o5 ot S g om Si g,

N-succi nyl - Aly%?rmg%{'gpﬁ%lpﬁt%gﬁnerﬁstarg }h‘?ﬂ "e@é"l(%ééb-@@f_ai‘? iregihjused 1n °

From BACEM (B g S B hrombi n.  humn Tact or Xa and

human plasm n were obt ai ned from Enzyme Research Labor atories (South Bend.

| ndi an%' BOVl ne & W-ﬁ“ﬁpr%s te t- ugo 129 dmum\(/)}urrlze 0 x%glz:yp ;&SI gha T8642)

and hurman Ki dney ce g ? I d

Human | eukocyt e eI y ] '55 f é’ ‘i"h" '%Vdﬂ fZZqPﬁél f| c ND)
1 DDE C 200? -7 d’ *J%I”’ ”’%{V’é’ DML abi ity
of the test corrpouﬁ’f ’8"? ' "t’f’n "E‘Ffl} ﬁ% r:id W’é’H’ 87"6‘]"%‘?3 of a

peptide p-nitroanilide substrate In a typical K, determ nation, substrate
is prepared in D\VBO Sand dil ut anoassay buffer o@gfgi sting of ~0 MM

HEPES, 200 mM Na( 7.5. The|f| nal loncentratl ons or each of the
substrates is |isted v ,t/rat\g/ Qn g%l ons are | ower
than the experinentally dete H ne val ue f Km Tes n% ds are

prepared as a 1.0 ng/m sol utlon on DVSO. Dilutions are prepared i n DMSO
yielding 8 final concentrations enconpassing a 200 fold concentration
range. Enzyne sol utions are prepaced at the concentrations |isted below in

assay 10 buffer. In a typical K determ nation, into each well of a 96 well
plate is pipetted 288 _nL of su sol tion, 10 nL ofgt.est conpound
solution, and the e al | owned)jto ther Iy eqwllbra at 37Cin a

Mol ecul ar Devi cesg e_r eader = ac/tﬁQns were initiated
by the addition of a 10 al /qlu\gﬂ}a:‘ enzynyf the,'}',l ~ ¥HB%% bance
increase at 405 nmis recorded fop 15 m nut es Data corresponding to | ess
than 10% of the total substrate hydrolysis were used in the cal cul ati ons.
The ratio of the velocity (rate of change in absorbance as a function of
tinme) fer a sanpl er¢ antsaiutibn GofMehel BFktuLOGFOGHJ- ﬂl]&t&dﬂ‘iﬂnﬂ@@ dmethiier-vel ocity

of a sanple containing test conpound, and is plotted as a function of test
corpound conceRPYRERSRYIPYRENR: 220y eJ‘é%TPf‘F‘te‘t’Ha‘amloP ﬁé’a‘torP‘ég‘F’%@&]t bn, and the

val ue of til ecéﬁ&?&e@t&lp&ﬂ%mbﬁé”‘%@@'xﬁé?' at gd. rlﬁh?ed' RY &S epRfedidae st%{gope is the
experlrrentaIIEM erm néd K, val ue hrorrbln Thronbin activity was

assessed as t HeNaiiithptoxpeanedyb] y-2amindgdhosybisnidinee225 mg, 0.7 mmol), as

- succt il A fefhas Y o Bt eonlib s b LU RORL L IS

Final WSO N N-dimethylformamide (10 mL) was added Castro’s reagent (BOP) (442 mg. 1.0

mmol). The mixture was stirred at room temperature overnight, the solvent was
removed under high vacuum. and the residue was dissolved in methylene chloride
(100 mL). washed with 10% citric acid (2 x 50 mL) and brine (50 mL). and dried
over Na,SO,. After evaporating the solvent in vacuo. the residue was purified by
20 column chromatography (2:1 to 3:1 ethyl acetate : hexane) to give
1-{N-[2-(N". N "-bis(tert-butoxycarbonyl)amidinoaminooxy )ethyl}amino} carbony!

methyl-5-chloro-6-methyl-3-(phenethylamino)-pyrazinone as a colorless foam (100



25 concentration was 4.3% Purified human a-thronbin was diluted infb0ddEa)0l
buffer to a concentration of 1 ~ nM Final reagent concentrations were: '
[thrombin] = 0.~ nM jsubstrate N-succinyl-A a-Al a-Pro-Arg-p-nitroanilidel

= 32 nM Factor X [FXa]: FXa activity was assessed as the ability to

hydrol yze the substrate N-benzoyl-lle-@u-Ay-Arg p-nitroanilide

hydrochl ori de. Substrate solutions were 30 prepared at a concentration of

51 MM (51 Km= 1.3 nM in assay buffer. Final DWVSO concentration was 4.3%
Purified activated human Factor X was -d4{ uted into ~ 0 DEC 1~~2 -so0 assay
buffer to a concentration of 300 nM Final reagent concentrations were:

[FXa] = 10 nM [N benzoyl-lle-GQu-Ay-Arg p-nitroanilide hydrochloride] =

e’ N.p- Tooyl Py -y BE Ll R SR B e 8 M dlr oy e e
at _a 5 concemnduag koL, @ﬁ) 31773qu£1§%741111\<“$ =476 BAIHIM.c0 (h, aﬁ'ﬁawﬂmfﬁw Fi nal

DVSO concentration was 4.3% Purified human plasmn was di luted into assay

buffer to a cl)h%elﬁsra}}libn ]of’ 260 ). FlA8] (BealBht Aﬂmlce’m&fadl oBs wer e:
[ Pl asm n] T I

Chynot rypsi n8] Em’nw b sb?ngq(%tlec':lttl’([?l‘t Eirgox%}sgrggé@ge Og‘g\!)% e J&BP?’%&?O c]) hydrol yze
10 N-sBcci nyImAhyi-ﬁAlnathl?r b—(;ﬂ’iam}mmmm)qamzlnodeasasmbﬂéssﬁiam(mﬂrug.iz»m; wer e

Pl nal DVEO c RN 0D S 6ALH/SB: A -1 e bbb Hid BT 7R onais i |t edl

into assay bufjfm kpa. @(P(%CZEH')M af inPnHYf3. @J(t U‘M7 (ﬁii’@l’i) K83geMconcentrati ons
wer e: [ Chynotrypsin] N succi Pro-Phe ~-nitroanilide]

= 14 mM 15 Teypsl-hHzT2Kpgi28 (%.GE'II)VII izy(sv%i) hé%éssgléh as the ability to

hydrol yze N-benzoyl - Phe-Val -Arg p-nitroanil ~de. Substrate sol utions were
prepared at a concentration of 13 nM (13 MM Km = 291 mM in assay buffer.

Fi nal DVBO cgncentlr@N-f 14 médin danBooxpieeh i faedn dyonnborymeny p'si-meshab3-gp | uted i nto
assaylbuffer to aIz@ﬂé‘tﬁ_&h’iﬂi@d)ip@mzbzfoné.ﬂfﬂu@MacFIian’al reagent concentrations
were: [Trypsin] = 4 nM 20 [N benzoyl -Phe-Val-Arg p-nitroanilide] = 13 nM

El ast ase: El astase aeli vity was SS as the ability to hydrolyze
N-succi nyl - Al a- Al &~ Pro p-nit Me Substrate SO|NUH'[I ons were
prepared at a concentragi of »(\f/uw p\/ n assay buffer.
Fi nal DVSO concentr at’t on~Was W 3% Y{Pur "Y1 ed | ed ocytNaHzeI ast ase was
diluted into assay 25 buffer tHo a goncentration of 750 nM Final reagent

concentrations were: [Elastase] = 25 nM [ N-succinyl-Al a-Al a-Pro- Val
p-nitroanilide) = 19 mM Urokinase: Urokinase activity was assessed as the

ability to hydrol yze N;CRZ-ValrQy: A(gzp(\nlpr og(y( e,;igumiqt@;g@ﬁn}ﬁlg sol utions

were prepared at a concentration of' in assay
buffer. Fi nalanDNE@a@OlmmﬁélM]ra@unOdnamlme@% O-mpthyi3edhéngraterkineney

ur oki nase was__di

concentrati orPngTZln §8mb,{1’3&;, na r)e?;lS tra)reggﬁéeecp gpeg@ (S)tr§1]’!)§ al?&f“fﬂ%rf %ngl nase] =
40 nMiSand [ NclOBRZn\a)l in Gherhyderg chloniid¢ (4oah) Wamﬁeeﬁadxﬁm mﬁiperaTxlrrefm ddul ts of the
-?-??Efjgng XLS%F r@va%or%&n%%ﬁei gﬂ%%?’%ﬁﬁ%@ﬁ%(gﬁgdgq@as purxf%d on a lQ/‘Qatetrsabl €.

) 1" " 3456K, ('t IgeprAak (Y O, 1046833akb1 GEEh P8H:h(b212e) @Ig&eTHa:alﬂreesmb&@dlamdi cate that
t he conpounds of the present invention are sel ective

hi
e BT it soB (T meckovia RN o St Bishead thos Rk i en. 11 Swi 1
be under st 00dy 45 HE‘\?lf—?e(?fb i 1Y, 37°§1<7'J0|(m' BHb. ke 7as, tlH‘; had) Ghansape can be

performed within a and equival ent S range of conditions,
f or nuRlt i ons, (t.dmd. %Hhe}H)péﬁ&(mi 2bg W4 Elﬁb 3944 flect 4 Ny 2the. féﬁ:(@ﬁ@ 6.9

Hz. 2H), 2.07 (s, 3H). Mass spectrum (MALDI-TOF. a-cyano-4-hydroxycinnamic
acid matrix) Calcd. for C\gH,sN,0;5: 388.2 (M + H). 410.2 (M + Na); Found: 388.3.
410.4.




of the invention or any enbodi nent thereof. Al patents and publicati ohd DEC 200
cited herein are fully incorporated by reference herein in their entirety.
1 0DECZ2002 -8 Wat Is ained Is: 1. A conpound of Formula |: Ra b N,
R Rs Rc 1 or a solvate, hydrate or pharmaceutically acceptable salt

t hereof; wherein: 5 Wis hydrogen, R, R OCO R CO R (CHZ) SNHCO or

(R )2CH(CHz) SNHCO, wherein s is 0-4;, R is R2 RZ(CHz) C(R 2)2, whereint is
0-3 and each Rz is the sanme or different, 10 (RZ)(OR ')CH(CHZ) P, wherein p
is 1-4, (R)2(OR Z2)C(CHZ) P, wherein p iI®-1-4, RZC(R z)z(CHZ)t, wherein t is
0-3, and each R 2 is the sane or different, and wherein (R z)2, together
wth the Cto which they are attached, can also forma 3- to 7-nenbered
cycloal kyl ring, 15 RzCH2C(R 2) z( q, V\Pe eingqis 0-2, and each R 2 is
the sanme or different, and wherein ether with the C to which
they are attach@¥/2-cemwidioawinosxethy! mufre}crrr-b ﬁmetrl@w-eig/emnéwywl-ﬁr(ng
RZCFZC(R z) Z(CHZ) q, wher eblrengthylgnina)-pyegapoeateiflupraacitatet he same or
different, and wherein (R 2)z, together with the Cto which they are
attached, 20 can also for a 3- to 7®lnmenbered cycl oal kyl ring,

(RZ) ZCH(CHz) ~, wherein r is 0-4, and each Rz is the sanme or different, and
wherein (Rz)2, together with the ich they are attgghed, can also

forma C3_~ cycl oal _ 2 bigycli¢ alkyl, Co_"6 trigyclic alkyl, or a
‘ S ;As%ﬁe&;eg\npm\/op\bl/&mllc ~00E

5- to 7-nenbered, satuyra
c 2002 -83 heterocyclic ring, Haw from onH to threeﬂ het 8pat ons sel ect ed
fromN O and S, R20(CHZ)P, whereign p is 2-4; (RZ)ZCF(CHZ)~, whereinr is
0-4 and each R12 is the sanme of different, and 5 wherein (R12)2) together
with the Cto which they are attached, can also forma 3- to 7-nenbered

cycloalkyl, C-_, Zbimgycliite alckiipousd 0wk t piepyrelli Cfr&hkyhm\on @9 to
7- menber ed m)no- or. bicyclic heterocyclic ring which can be saturated or
unsat ur at ed, éa*féfem%w%hwlﬁgmilfﬂaﬂwwy}eéwmm@efqa&oewa&myhé-cb@r%ct ed from

the group COnS—b-sﬁét}ﬁg-gQfahejﬁethga%@)@%jraﬁnoﬂe@p%gdrewthBJsteBH %f Example 1,
using the procedure of Example 1. step j. '"H-NMR (300 MHz, DMSO-d,) 6 10.96
(s, 1H), 8.46 (br s, 1H), 7.73 (br s, 4H), 7.42 (t,J = 5.3 Hz. 1H). 7.18-7.33 (m. 5H),
10 4.66 (s, 2H), 3.81 (br s, 2H). 3.49 (m, 2H). 3.36 (m. 2H). 2.86 (t, J = 7.2 Hz. 2H),
2.18 (s, 3H). Mass spectrum (MALDI-TOF. «-cyano-4-hydroxycinnamic acid
matrix) Caled. for C,(H,, CIN,O;: 422.2 (M + H), 444.2 (M + Na); Found: 422.1,
444.0.

Example 3
15 1-{N-[2-(amidinoaminooxy)ethyllaminojcarbonylmethyl-6-methyl-3-(2,2-
diphenylethylamino)-pyrazinone trifluoroacetate

O Y il
PP
H H
/ °

The title compound was prepared from 1-benzyloxycarbonylmethyl-3,5-
dichloro-6-methylpyrazinone. as prepared in the step f of Example 1. and 2.2-
20 diphenylethylamine using the procedures of Example 1, steps g-j. 'H-NMR (300

MHz. DMSO-d,) & 10.89 (br s, 1H). 8.42 (t, ] = 5.5 Hz, 1H), 7.70 (br s. 4H). 7.17
-7.31 (m. 10H). 6.74 (br s. 1H). 6.69 (s. 1H), 4.57 (s, 2H). 4.48 (t. ] = 7.8 Hz. 2H).



R2(CH2)s , where s is 0 or |, or RZCFZC(R12)z; RZ is 15 phenyl, napht)n3AC %62
bi phenyl, each of which is optionally substituted with one or nore of Cl _4
al kyl, C1_4 al koxy, hal ogen, hydroxy, CF3, OCF3, COOH, CONHZ, or SOzNH2,
a 5- to 7-nmenbered, saturated or unsaturated, nono- or a 9- to 10-nenbered
bicyclic ring optionally having fromone to four heteroatons selected 20
fromN O or S, and optionally substituted with hal ogen or hydroxy, Cl_~
al kyl, optionally substituted with one or nore of hydroxy, COOH, arm no)
aryl, C3_~ cycloalkyl, CF3, N(CH3)2, -Gk.3 alkylaryl, or heterocycle, CF3,
25 CS ~ cycl oal kyl , opti onal | y substituted with aryl, C-_,z bicyclic alkyl,
or o ,6 trlcycllc al kyl ; 0 DEC 2002 -84 R3 is hydrogen al kyl ,

cycl oal kyI al kenyl , al ky %ﬁ ogtl onal |y substituted aryl, optionally
subst i t ut ed araaﬂlk(yIJ optizofdl 3.y? gubsti4 ldt. @) hebefttobr yi4 HerdH)l Let et hyI

hal ogen, hydr xam do

ORx, wherein %@%asyse&dﬁm s'%lélgggb?i s&% gg' B Pﬁ” yanélﬁém%fnaﬂvg%gjﬁ
optional | y undatcyidien,sdkpl(M oH)obi2qivat Ma) lm)sad uwatedgaycl oal kyl; R4 is
hydrogen or hal ogen; 10 R 2 is hydrogen, phenyl, naphthyl or bi phenyl, each
of which is optionally substituted with one or nore of C _4 alkyl, C _4

al koxy, hal ogen hydr oxy, CF3, OCF3 pr CONH2, 15 a 5 to 7-menbered

- 0 bi cycl EXaple £7, g
e O B B
or S, C ' _~ alkyl, opt n’fiﬁ’ B’Q’t”f’f’@f’@’ﬂ”%‘f"r‘f lé"’é’f’c"r%’f’e of hydroxy,

COOH, am no, aryl, or heterocycl e, R

l |
SL 0 v
i _..r
H H R
L/ i

The title compound was prepared from 1-benzyloxycarbonylmethyl-3,5-
dichloro-6-methylpyrazinone, as prepared in the step f of Example 1, and 2.2-
10 diphenylethylamine using the procedures of Example 1. steps g-j. 'H-NMR (300
MHz, DMSO-d;) 6 10.90 (br s, 1H), 8.41 (br s, 1H). 7.71 (br s, 4H), 7.18 - 7.32 (m.
10H), 4.63 (s. 2H). 4.52 (t, J = 7.7 Hz, 2H). 3.89 (1. ] = 6.3 Hz. 2H). 3.79 (,J=5.3
Hz, 2H), 3.37 (&, J = 5.3 Hz, 2H). 2.17 (s, 3H). Mass spectrum (MALDI-TOF, -
a-~cyano-4-hydroxycinnamic acid matrix) Caled. for C, H,,CIN,;0;: 498.2 (M + H). |
15 520.2 (M + Na); Found: 498.2, 520.2.

Example 5
1-{N-[2-(amidinoaminooxy)ethyllamino}carbonylmethyl-6-methyl-3-
(4-methyiphenetliylamino)-pyrazinone trifluoroacetate



20 CF3, C3_~ cycloalkyl, C 12 bicyclic alkyl, or Co_'6 tricyclic al Kyl DERHEN
i.s hydrogen, C " 4 alkyl, or C2_4 alkenyl; 25 R6 is hydrogen, alkyl,

al kenyl, aral kyl, aryl, hydroxyal kyl, am noal kyl

nonoal kyl am no(CZ_, o) al kyl, di al kyl am no(Cz_" o) al kyl, or carboxyal kyl; R,
R8, R9, R are independently hydrogen, alkyl, aralkyl, aryl, hydroxyal kyl,
am noal kyl , nonoal kyl am noal kyl , di al kyl am noal kyl, or carboxyal kyl, or R
and Rg, together with the Cto which they are attached, forma 3- to 8 30
menbered cycl oal kyl group, and R9 and-K- are as defined above, 10DEC
2002 -85 or RO and R, together with the Cto which they are attached, form
a 3- to 8 nenbered cycl oal kyl group, and R and Ra are as defi ned above, or
R and R9, togeth h the C to which, the e attac forma 3- to 8
nenber ed cycl oal k;:]Ir ‘egii%u"ﬁmpﬁﬁlbd HGS Brraared f%ﬂ“}é/ 3%‘3 RPN 0%‘89‘83’ B i s
oxygen, -NR'- gicRlbro=diedlylpy %i‘%ﬁé rhs?re}i'cﬁeohlﬂj'ﬁ%gﬁgp fal e Yibwanfp¥Ch Oaldgy! . or

aryl and said al kyl, cyc oa kyl ‘and aryl are optionally substituted with
am no, monoal feyetayinhenctiilaming hsing the, prededaney of ﬁy@tmdxy, stepsr XM NMR

al koxycar bony 1 a e ryI cyano,

or trifluoro t%@ﬁlz‘%yﬁgsgb&a aqa@')&?(hde%e &n Fﬁ -)hlﬁar 0%@%96}& kyI

hydr oxys, al koquz}H)aBm ®XYH), arsal(mxy 3.8 «gkﬂysar}bxmw) 3. ﬂy(arnagr)]wg&(@ﬁlzg I
or ~O Rg

wherein R'" is al cycl oal enz
Re where Rd a%lal)’lieglaﬁe Tihdep @Ht) ?%Eyéﬂr 65‘%n->6é1(563§ )-kYlpss epeciumy) kenyl 15

or phenyl, mLBWOP 8Ryarfo4- d% zi r@éaﬁcﬁhlaﬁ lcaRl. RR&MM,N,BY 1S
hydr ogen, % %2 ;éa Lﬁy )\ISI o Il fo 'a i's araﬂz/l or Cl1_6

enyl ,
al kyl; n |s zéQ—o? (tM)+8*) XAk (Mﬁé‘la é“}ognci (90@1 ‘223412 A corrpound of claiml1,
wherei n R3 is hydrogen, Cl_4 alkyl, C3 _~ cycloalkyl or CF3; mis fromzero
to 4, and nis fromzero to 4. 3. A conmpound of claim2, wherein R~is Cl1_4
alkyl . 25 4. A conpound of claim2Ewhepeé s R4 is hydrogen or hal ogen. 1

0 D E {§ 2002 - 86 ;N @RARRSHMInSxy 1B fhfino oNVBE RIRe L EntduRi3R . 6. A

conmpound of clai m 5, WhRHRKSphenethylamino)-pyrazinone trifluoroacetate

O
B \Ej\/\ NI ) i I
L_.r
H H H

0]

The title compound was prepared from 1-benzyloxycarbonylmethyl-3,5-
dichloro-6-methylpyrazinone, as prepared in the step f of Example 1, and
15 4-methoxyphenethylamine using the procedures of Example 1, steps g-j. 'H-NMR
(300 MHz, DMSO-d,) 6 10.88 (s, 1H), 8.42 (t, J = 5.5 Hz, 1H), 7.68 (br s, 4H), 7.15
(d, J= 8.6 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H), 6.67 (s. 1H), 4.61 (s, 2H), 3.81 (t,] =
5.3 Hz, 2H), 3.72 (s, 3H), 3.50 (m, 2H). 3.38 (m. 2H). 2.79 (t, )} = 6.9 Hz, 2H), 2.07
(s. 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix)
20 Calcd. for CgH,;,N,0,: 418.2 (M + H), 440.2 (M + Na); Found: 418.3, 440.4.



R is Rz 5 RZ(CHZ)~C(R z)2, whereint is 0-3 and each R z can be the 15%%C2002
or different, RzC(R z)2(CHzZ)~, whereint is 0-3) each Rz can be the sane
or different and wherein (R 2)2 can also forma 3- to 7-nenbered cycl oal kyl
ring wwth the Cto which they are attached, RZCHzC(R z)z(CHz) g, wherein q
is 0-2, and each Rz is the sane or different, 10 and wherein (R z)z,
together with the Cto which they are attached, camalso forma 3- to
7-menbered cycloal kyl ring, (Rz)CH(CHz)r, wherein r is 0-4, Rz can be the
same or different and wherein (Rz)z camgal so form together with the Cto
whi ch they are attached, a C3_~ cycloalkyl, C~_,z bicycloalkyl, Co_,6
tricycloal kyl or 5- to 7 15 nenbered saturated or unsaturated nono or

bi cyclic heterocycle having fromone to three heteroatons selected fromN,
O or S, RZCFZC(R z)z(CHz)q, wherei nExadmple-2, and each Rz is the sane or
di ff eL e gt , and }/Vflle{]‘ﬁy.?l(((hR'dlZ:)oZimilio@g@EMMaMzb}&aH{t)lefwil?hWe@lfyl-Bhegoar e
attached, can al so f05nenpiciclobylmdBTBRIRD EYHlonakMThorbdce@re OF

RZQ( CHz) p, wherein {)Ilis gl% ngf?s phenqu%r naphtml, each of which is

optionally substituted with one or.nore of C,_~ alkyl, C,_,~ al koxy,
hal ogen, hydroxy CF OCF3 or Sﬂm%(; 59 to 7-nenberedHnonocyclic or 9-

to 10-nenbered bic @ saturatled o héisﬁ@saturat %d, riijng having from zero
ed §o a Sl wheT ehgSaing,ring is

to 4 heteroatons sefx )

optionally substituted witQ h#l ogein or hydréixy, Cl_7 Wl kyl Optionally
substituted with one or @ of hy®roxy, COOH, C3_~ cycloal kyl, CF3,
N(CH3)z, -C, _3 alkaryl, o heterocycle, 1 00ECZ2002 s~ CF3, or C3 7

cycloal kyl, optionally substituted with aryl; and R-2 is

5 a. (1-Phenylcyclobutyl)methylamine

To a solution of 1-phenylcyclobutanecarbonitrile (0.96 g. 6.09 mmol) in

anhydrous tetrahydrofuran (40 mL) was added a 1 N solution of lithium aluminum

hydride (LAH) in tetrahydrofuran (12 ml. 12 mmol). After stirring 2 h at ambient

temperature, the excess LAH was slowly quenched with water (10 mL) and diluted

10 with additional tetrahydrofuran (20 mL). This was thenreacted with 0.25 N aqueous

NaOH (5 mL) at ambient temperature for 20 h and filtered. the filtrate concentrated

in vacuo, and the residue purified by flash column chromatography (10% methanol

in dichloromethane, saturated with ammonia gas) giving the title compound as a

yellow oil (0.52 g, 53%). 'HNMR (300 MHz, CDC1,) & 7.32 (m. 2H). 7.19 (m,

15 1H). 7.10 (m, 2H), 2.93 (s, 2H). 2.38-2.26 (m, 2H). 2.18-2.01 (m, 3H). 1.92-1.82 (m.
1H), 1.14 (bs. 2H). -

b. 3-(1-Phenylcyclobutyl)methylamino-5-chloro-6-methyl-1-
(benzyloxycarbonylmethyl)pyrazinone

A solution of the product of the preceding step (0.52 g, 3.21 mmol) and

20 1-benzyloxycarbonylmethyl-3.5-dichloro-6-methylpyrazinone (0.36 g. 1.08 mmol),
as prepared in step f of Example 1, in ethyl acetate (15 mL) was refluxed for 3 h and

the solvent removed in vacwo. The residue was dissolved in dichioromethane.

washed with 10% aqueous citric acid and brine. dried over Na.SO,, and filtered. The

evaporated filtrate was then purified by flash column chromatography (20% ethyl

25 acetate in hexanes) giving the title compound as a yellow oil (0.35 g. 71%). 'H

NMR (300 MHz, CDC1;) & 7.32 (m. 7H), 7.17 (m. 3H). 5.86 (t. 1H. I = 5.5 Hz),



hydrogen, or 5 C,.a alkyl, optionally substituted with one or nore of 10 DEC 2002
hydr oxy, COOH, am no, aryl, heteroaryl, or heterocycloal kyl. 7. A conpound

of claim®6, wherein R3 is hydrogen, CH3 or CHZCH3; R4 is hydrogen or

chloro; and 10 Wis PhCHzCHz, (CH3)3C, HOOCCH2, CF3CH2, (CH3)ZN(CH2) 2,
PhCHzQ( CHzZ) 2, PhCH(CH3), PhCHzCH(COOH), CH3(CH2)5, PhCH2, H, CH3(CHZ)a,
CH3CHz CH( CH3) CH2, (Ph) ZCHCH2, PhCHzCH( CH3), PhCH(CH3) CH2, (CH3) ZCH,
PhCH( OH) CHz, PhC(CH3) ZCH2, (Ph)ZCHCH2, or Wis 1 0DEC2002 gs_ ~'CHz

' ~CHZCHz ~N (CHzyz , O-(CHz)z ' s [ off-, | ~00Ec Zoo -89 /I

(CHz)z , / | CHz O- ~(CHz)2 ' N (CHz)z ' N~/ (CHz)z , NI N(CHz)z "' | H

N (CHz) z -90

5.17(s.2H),4.73 (s, 2H), 3.72 (d, 2H, J = 5.7 Hz}), 2.35 (m, 2H), 2.22 (m, 2H). 2.17
(s, 3H), 1.89 (m, 1H).

C. 3-(I-Phenylcyclobutyl)methylamino-6-methyl-1-carboxymethyl-
pyrazinone

5 The product of the preceding step (0.33 g, 0.74 mmol), 10% palldium(0) on
carbon (0.13 g). and solid potassium hydroxide (0.2 g, 3.6 mmol) were dissolved in

1:1:1 mixture of methanol. water, and tetrahydrofuran (60 mL). degassed by

bubbling with nitrogen and putting under aspirator pressure. then stirred under a

hydrogen balloon at ambient temperature. After 24 h the reaction was filtered over

10 Celite, the filtrate evaporated, and the residue partially purified by flash column
chromatography (20% methanol in dichloromethane) giving the title compound (0.16

g, 65%) as a solid that was used without further purification.

d. 1-{N-[2-(N',N"-Bis{tert-butoxycarbonyl}amidinoaminooxyjethyl]
aminojcarbonylmethyl-6-methyl-3-(1-phenylcyclobutyl)methylamino-
15 pyrazinone

The product of the preceding step (0.16 g. 0.48 mmol), Castro's reagent (0.24
g, 0.54 mmol). and [N.N'-di(zers-butoxycarbonyl)]-2-aminoethoxyguanidine (0.16
g, 0.52 mmol). as prepared in step d of Example 1, were dissolved in
N,N-dimethyiformamide (10 mL) and reacted with triethylamine (0.25 mL. 1.80
20 mmol) at ambient temperature. After 24 h the solvent was removed in vacuo. the
residue dissolved in dichloromethane, and the solution washed with 10% aqueous
citric acid, saturated NaHCQ,, and brine, dried over Na,SO,, and filtered. The
evaporated filtrate was purified by flash column chromatography (33% ethyl acetate
in dichloromethane) giving the title compound as a clear solid (0.11 g, 37%). 'B
25 NMR (300 MHz. CDC1;) 8 9.15 (s, 1H), 8.36 (t. 1H.J =5 Hz), 7.57 (s, 1H), 7.32
(m, 2H), 7.18 (m, 3H). 6.66 (s. 1H), 5.77 (m, 1H), 4.72 (s. 2H). 4.11 (m, 2H), 3.71
(d,2H,J = 5.7 Hz), 3.60 (dd. 2H. J = 8.8 Hz, 5.0 Hz). 2.36 (m. 2H). 2.26 (m, 3H),
2.12(s.3H).1.90 (m. 1H). 1.51 (s, 9H), 1.46 (s, 9H). Mass spectrum (MALDI-TOF.
c-cyano-4-hydroxycinnamic acid matrix) caled. for C;H,;N,O,: 4282 (M-2

30 Boc+H). Found: 428.9.



FH(CH)z O-(CHz)z H3C / \
CHzCH(CH3) N~ | CH(CH3) CHz |
CH2C(CH3) N O/ O ~ C{CH3)
(CHz)z F CH2 CHz F (CHz)z ' F
, N~~C2 O/ \ ~CHZ, OU

(CHz)2 (CH2)z HBC / \ (CHz)z S (CHz)z N 0O DEC 2002
N C(CH3)zCHz 1 0 DE C 2002 -91 CH3NH / \
CHz /| O\ CHZCH(CH3) HzNO2S / \ (CHz)z F / \

O CH3 10DEL 2002 -92 FFF O \ ~ CHZ

°N

-60-

e. 1-{N-[2-(Amidinoaminooxy)ethyllaminojcarbonyimethyl-6-methyl-3-(I-
phenylcyclobutyl)methylamino-pyrazinone trifluoroacetate

The product of the preceding step (0.10 g, 0.17 mmol) was dissolved in
dichloromethane (5 mL) and reacted with trifluoroacetic acid (2 mL) at ambient

5 temperature. Afier 6 h the volatiles were removed in vacuo and the residue purified
on a Waters silica Sep-Pak (gradient elution: 10-20% methanol in dichloromethane)

giving the title compound as a hygroscopic light yellow solid (0.10 g, 100%). 'H

NMR (300 MHz, CDC1,/CD;0D) & 7.33 (m, 2H). 7.19 (m. 3H), 6.56 (d, 1H. J = 1.0

Hz).4.65 (s,2H),3.94 (t.2H,J =5 Hz), 3.75 (s.2H), 3.48 (t,2H, ] =5 Hz), 2.43 (m,

10 2H), 2.25 (m, 3H), 2.12 (s, 3H), 1.93 (m, 1H). Mass spectrum (MALDI-TOF,
gentisic acid matrix) caled. for C, H,oN,05: 428.2 (M+H), 450.2 (M+Na). Found:
428.8,450.7.

Example 8
I-{N-[2-(amidinoaminooxy)ethyllamino}carbonylmethyl-6-methyl-3-[2-
15 (1-naphthalene)ethyllamino-pyrazinone hydrochloride

NH

O 8
PP
H H H
0

a. 2-(1-Naphthaleneethyl)phthalimide
A solution of 1-naphthaleneethanol (2.51 g. 14.6 mmol), triphenylphosphine
(4.57 g, 17.4 mmol), and phthalimide (2.37 g, 16.1 mmol) in tetrahydrofuran (120
20 ml) was reacted with diethylazodicarboxylate (2.80 mL, 17.8 mmol) at ambient
temperature for 2 h. The evaporated product was washed with diethyl ether and
dried in a vacuum dessicator overnight giving the title compound (4.34 g. 99%) as
anivory solid. 'HNMR (300 MHz, CDC1,) 8 8.31 (d. 1H, J = 8.5 Hz). 7.86 (m. 3H),
7.74 (m. 3H), 7.60 (ddd. 1H.J = 8.4 Hz, 6.9 Hz, 1.5 Hz), 7.50 (ddd. 1H, J = 8.0 Hz.
25 6.9 Hz, 1.2 Hz), 7.41 (m, 2H). 4.04 (m. 2H). 3.44 (m. 2H).
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conpound of claim1, wherein RS is hydrogen. 9. A conpound of claim1l,

wherein X is NR' or -CH=N where R' is hydrogen or C1 6 alkyl, optionally
substituted by one to three of am no, nonoal kyl am no, dial kyl am no, al koxy,
hydr oxy, al koxycarbonyl, 5 aryl oxycarbonyl, aral koxycarbonyl, carboal koxy,
phenyl, cyano, trifluoromethyl, pyridyl, thiophenyl, furyl, pyrrolyl or

i mdazolyl. 10. -A conpound of claim1l, wherein X is oxygen. 11. A conpound

of claim1, wherein R6 is hydrogen or &41-6 al kyl. 12. A conpound of claim

1, wherein R, R8, RO and R are independently one 10 of hydrogen, C 6

al kyl, C6_,0 ary(Cl 6)al kyl, C6 lo aryl, CZ 10 hYdroxyal kyl or Cz_7

car boxyal kyl . a|n112 wherein R, R8, RO and R are

i ndependent | y Q?&H9§8368ﬂw‘W@¥ ¢ ethyl, propyl, n-butyl, benzyl,
phenyl et hyl, 2- hydrmw&&wi of (RO YEHCERYDEOP.30 4; fwsimmwayldissolved in

2- carboxynethyl 3- car boxyet hyl 4 15 carboxy , or wherein either R

and Rg or R9 amdthgeol (39mph)andreagtey vulfrré%é«ﬁl@eusea?lgwyemq @0 mlngt W€kt he C to
whi ch they ar ewf“a%%d eaé‘bdréa&%}?%g{}% ,ﬂﬁbé’&?ﬁg ¥\§} E! BisBivenand R

are independently one o ogen, oxy, cyano, or
- COZR'" Swher e &thlpromethemt land ths ranbieg smlstldﬁle\AraatlediWH,h 10% aqueyed 6@l dadl  or
benzyl oxycar bon nd R~ are

i ndependent | y Bﬁﬁr'ﬁmﬁﬁﬂ?ﬁégﬁgqﬁﬁﬁﬁ?peéEWA?@q}%é@HVHtL%“ﬁﬁW?$“ﬂﬁyﬁroxy,

met hoxy, et hoX¥kirab¥@Wh dickIshhane C@Z%@'@Qﬁmc 140G hkEChRvith Bine, A
conpound of claim15, wherein R, and R~ are each hydrogen. 100EC

2002 -94 5 10 dried oRerd¥smyfdwRlEres aedtér ﬁit@ZF evgprapied givRg the tidgepnmoundras
i ndependent |y 6 or ned as in
claim1. 18. A?@%W%ouﬁ% E@ IJ%@B@@&@?@??Q%W@%M%§§¥§é e edik
hydroge®;, R i SHn2fhd. 1Bahd SIQ"HJI)S7 ez \2H)of.3 Bme.-25101 323 (t, 2H, 1—66HZ)

3.11 (t. 2H. ] = 6.6 Hz).

c. 3-[2-(1-Naphthalene)ethylJamino-5-chloro~6-methyl-1-
(benzyloxycarbonylmethyl)pyrazinone

A solution of the product of the preceding step (0.82 g. 4.76 mmol),
15 triethylamine (2.0 mL, 14 mmol), and 1-benzyloxycarbonylmethyl-
3,5-dichloro-6-methylpyrazinone (1.05 g, 3.21 mmol). as prepared in step f of
Example 1, in ethyl acetate (80 mL) was refluxed for 20 h. After evaporation, the
residue was dissolved in dichloromethane and washed with 10% aqueous citric acid,
saturated NaHCO,, and brine. dried over Na,SO,. and filtered. The filtrate was then
20 evaporated in vacuo giving the title compound as a tan solid (1.49 g, 68%). 'HNMR
(300 MHz, CDC1,) 6 8.33 (d. 1H, J = 8.6 Hz), 7.86 (dd. 1H. J =8 Hz. 1 Hz), 7.75
(d, 1H,J= 7.8 Hz), 7.58 (ddd, 1H, J = 8.4 Hz, 6.9 Hz, 1.5 Hz), 7.50 (ddd, 1H,J =
8.0Hz. 6.9 Hz, 1.2 Hz), 7.37 (m, 7H), 6.26 (t. 1H, J = 5.9 Hz), 5.22 (s, 2H), 4.80 (s,
2H), 3.78 (m, 2H), 3.40 (m, 2H), 2.24 (s, 3H).

25 d. 3-[2-(1-Naphthalene)ethyllamino-6-methyl-1-carboxymethyl-pyrazinone
A mixture of the product of the preceding step (1.48 g, 3.20 mmol), 10%

palladium(0) on carbon (500 mg), and solid KOH (2.05 g, 36.5 mmol) in 2:1:]
tetrahydrofuran/methanol/water was bubbled with nitrogen gas, aspirated, and stirred

vigorously under hydrogen (balloon) at ambient temperature. After 16 h thereaction



19. A compound of claim 1, having one of Fornmulae Il.111 or

NHWI N X~~-NNnm~N~NHy HI HHORa 3 N~ ROW-~~N-n, m
NN~~XHHONHREIN~R3IONHIX~WI N ~~NNH2 ~-Nv "NHHI

IV or a solvate,
wherein n' and m are each independently 0-3,
as defined in claim 1.

wherein Wis
PhCH, Q(CH,), ,

PhCH( OH) CH, ,

(CNg)z ' -(CH)2 , '\ | ' OH

10

15

25

PhCH, CH,. (CH);C HOOCCH,, CF Cl-h, (C-I;),NCH),,

~ N
Ol

hydrate or pharmaceutically acceptable salt thereof,
and R=, R~, W X n and mare
1 0DEC 2002 -95 20. A conpound of claim19,

1'Y: Ra R3 (NDEC 107

NH2
1]

PhCH(CH; }, PhCH, CH(COOH) ,.¢£H (CH, )5, PhCl-1,, H CH (CH, }a,
CH CH CH(CH )CH,, (Ph),CHCH , PhCH CH(CH ), PhCl-1(CH )CH,, (CH ), CH,

PhC(Cl 3;) ~CH, , (Ph).’ CHCH,, or Wis ' ~CH2 ' -CHzZCHz '
was filtered over Cehte,’the flit washed with methanol/water, and the filtrate
evaporated. The residue was treated with 10% aqueous HC, cooled. and filtered,
the precipitate washed with water and ether and dried in vacuo overnight giving the
title compound (0.84 g, 78%) as a golden solid that appeared to be a
TLC-inseparable mixture of 5-chloro and 5-hydro products by NMR. "H NMR (400
MHz, CDC1;) 6 8.54 (d, 0.5H, J = 8.3 Hz). 8.25 (d, 1H,J = 8.2 Hz), 7.93 (1. 2H.]
=7.1 Hz), 7.82 (t, 2H. 1 = 8.6 Hz). 7.51 (m. 7TH). 6.75 (s, 1H), 4.77 (s, 1H). 4.74 (s,
2H).3.79 (m, 2H), 3.56 (m, 1H). 3.40 (m. 2H). 3.31 (m. 1H), 2.25 (5. 1.5H), 2.17 (s.
3H).

e. I-{N-[2-(N',N"-Bis{tert-butoxycarbonyl}amidinoaminooxy)ethyl]
aminojcarbonylmethyl-6~-methyl-3-[2-(1-naphthalene)ethyl[amino-
pyrazinone

The product of the preceding step (0.84 g. 2.49 mmol), Casto's reagent (1.15
g, 2.60 mmol). and [N, N'-di(zers-butoxycarbonyl)]-2-aminoethoxyguanidine (0.91
g, 2.55 mmol). as prepared in step d of Example 1, were dissolved in
N,N-dimethylformamide (50 mL) and treated with triethylamine (1.0 mL, 7.2 mmol)
atambient temperature. After stirring overnight the reaction was evoprated in vacuo
and the residue purified by flash column chromatography (ethyl acetate) giving the
title compound (0.79 g, 50%) as a light orange solid. '"H NMR (400 MHz, CDC1,)
09.17 (s. 1H), 8.41 (m, 1H), 8.13 (d. 1H. I = 8.4 Hz). 7.84 (m. 1H), 7.73 (dd. 1H.
J=7.5Hz, 1.6 Hz), 7.58 (m, 1H), 7.50 (m. 2H), 7.37 (m. 3H). 6.72 (d, 1H,J= 0.9
Hz). 6.15 (m, 1H). 4.77 (s, 2H), 4.12 (m. 2H), 3.76 (m, 2H), 3.61 (dd, 2H.J=8.7
Hz 5.1 Hz), 3.39 (. 2H, J = 7.3 Hz), 2.14 (d. 3H. ] = 0.7 Hz), 1.51 (s, 9H), 1.47 (s,
SH).

pA 1-{N-[2-(Amidinoaminooxy)ethyllaminojcarbonylmethyl-6-methyl-3-[2-
(I-naphthalene)ethyljamino-pyrazinone hydrochloride

The product of the preceding step (0.79 g. 1.25 mmol) was dissolved in
dichloromethane (10 mL) and reacted with trifluoroacetic acid (5 mL) at ambient
temperature overnight. The reaction was concentrated in vacuo. the residue purified

by flash column chromatography (15% methanol in dichloromethane. saturated with

~~ N
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ammonia gas), and the evaporated column fractions treated with 4N HCl in ethanol
and concentrated under high vacuum giving the title compound (0.43 g. 73%) as a
pale yellow solid. 'H NMR (400 MHz, DMSO-d,) 8 11.1 (s, 1H).8.71 (1, 1H,J=5.3
Hz).8.26 (d, IH,J=8.2 Hz), 7.94 (d, 1H, J = 8.1 Hz), 7.83 (d, 1H, ] = 8.2 Hz), 7.78

5 (bs. 4H), 7.56 (m, 3H). 7.46 (t, 1H, J = 7.5 Hz), 6.73 (s, 1H), 4.69 (s. 2H), 3.80 (m,
4H). 3.42 (m, 4H), 2.14 (s, 3H). Mass spectrum (LCMS. ESI pos.) caled. for
C,,H,N,O5: 438.2 (M+H). Found: 438.2.

Example 9
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
10 (2-phenyl-1-butylamino)-pyrazinone trifluoroacetate

N/ﬁ/ 0 NH
N)l\H/N\)j\ﬁ/\/O\N/lk NH,

H H
0

The title compound was prepared as a pale yellow solid from
1-phenyl-cyclopropane carbonitrile. in amanner analogous to Example 7. except that
the cyclopropane ring was opened during the catalytic hydrogenation. 'HNMR (300
15 MHz. CDC1,/CD;0D) 6 7.24-7.07 (m, 5H). 6.47 (s, 1H). 3.81 (t. 2H. J = 4.7 Hz),
3.62 (dd. 1H,J=13.5 Hz, 6.3 Hz). 3.42 (dd, 1H. J = 13.6 Hz, 9.0 Hz), 3.35 (t. 2H,
J=4.6 Hz). 2.73 (m. 1H). 2.02 (s, 3H), 1.72-1.44 (m, 2H), 0.69 (1, 3H. J = 7.3 Hz).
Mass spectrum (MALDI-TOF. gentisic acid matrix) calcd. for C,jH,sN,0;: 416.2
(M+H), 438.2 M+Na). Found: 416.4,438.4.



CH3NH / \ CHzC(CH3) N O\ C(CH3)zCH2 o\ CHZCH(CH3) HZNO2S / ~ (CHz)Z [B:DEE\ZUUZ
(CHz)z F CHz CHz F (CHz)2 ' F Owe CH3 1 0DEC2002 -99 FFF\ C \ ~
CHz N~~CHz, O/ \ ~CHz, OU (CHz)z ~CFZCHz (CH2 F CFzZCHzZ \ ~ , or
DL C 2002 -loo 21. A conmpound of claim1, which is one of

N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- met hyl - 3

enet hyl am no) - pyr azi none,

N-j 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- net hyl -

2- di phenyl et hyl ami no) - pyr azi none, 1-§N-[2- (ani di noanm nooxy) et hyl ] ani no }
bonyl net hyl - 6- net hyl -3 (4- et hyl phenet hyl am no) - pyrazi none, 1-{

2- (am di noam nooxy) et hyl ] am no } carbonyl net hyl - 6- net hyl -

10
1-{
(ph
1-{
(2,
car
N- [

Example 10
1-{N-[2-(amidinoaminooxy)ethyllamino}carbonylmethyl-6-metiyl-3-
(2-[3,4-methylenedioxyphenylfethylamino)-pyrazinone trifluoroacetate

B

5 The title compound was prepared as a pale yellow oil from

3,4-methylenedioxyphenethylamine hydrochloride, in a manner analogous to

Example 1. '"HNMR (300 MHz, CDC1,/CD,;0D) & 6.70 (m. 3H). 6 63 (s, 1H), 5.91

(s, 2H), 4.67 (s. 2H), 3.95 (t, 2H, J = 4.8 Hz). 53.61 (1, 2H,J = 7.3 Hz). 3.49 (1. 2H,

J=4.7Hz), 2.86 (t, 2H.J = 7.3 Hz), 2.17 (s, 3H). Mass spectrum (MALDI-TOF,

10 o-cyano-4-hydroxycinnamic acid matrix) caled. for C,H,.N,O;: 432.2 (M+H),
454.2 (M+Na). Found: 432.6.454.8.

Example 11
1-{N-{2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(2-{2-pyridyl]ethylamino)-pyrazinone trifluoroacetate

= N7 0 NH
15 N | )H?(/II\N/\/O\N/U\NHZ T

H H

4

The title compound was prepared as an orange oil from
2-(2-aminoethyl)pyridine, in a manner analogous to Example 1. 'H NMR (300
MHz, CDC1,/CD;0D) 6 8.46 (d. 1H,J =4.2Hz). 7.74 (t, 1H. J=7Hz).7.34 (d, 1 H.
}=77Hz),7.25(dd. 1H,.J=7.1Hz. 4.9 Hz), 6.71 (s, 1H),3.99 (1. 2H, ] =4.5 Hz).
20 3.72 (1. 2H. J = 6.7 Hz). 3.54 (m. 2H). 3.11 (1. 2H, J = 6.7 Hz), 2.18 (s, 3H). Mass
spectrum (MALDI-TOF, gentisic acid matrix) caled. for C;,H.,N;O;: 389.2 (M+H),

411.2 (M+Na). Found: 3¢9.8. 411.6.



4- met hoxyphenet hyl am no) - pyr azi none, 10 10 DEC 2007
{1V-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- net hyl -3 (
phenyl cycl obut yl ) nmet hyl am no- pyra2| none,
{N-[ 2- (am di noam nooxy) et hyl ] am no } carbonyl net hyl - 6- net hyl -3 (2-(
napht hal ene) et hyl ] am no- pyr azi none, 1-{N-[2-(am di noam nooxy) et hyl ] am no
car bonyl net hyl - 6-net hyl -3 15 (2-phenyl - 1- but yl am no) - pyr azi none,
-{N-[ 2- (am di noam nooxy) et hyl ] am no } carbonyl net hyl - 6- et hyl -
-[ 3, 4- net hyl enedi oxyphenyl ] et hyl am no)kspyr azi none,
{
{
{
{
{

(

1-

1-

1-

1

}

1

(2

1- {N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- met hyl - 3- (2

[ 2- pyri dyl ] et hyl am no) - pyrazi none, 20

1- {N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl et hyl - 6- met hyl - 3- (2

[ 2- met hyl phenyl ] et hyl am no) - pyr azi ndwegmple 12

1- { N-[ 2- (ani di noanirepxyomatinykibaido 09 h A dweinycimbiyhethylr@inbylr3- (2

[ 3= met hyl phenyl ] et hyl@amp-pe)i le’eii_)?l]dﬁgﬂl'ﬁmno)-pyrazmone trtﬂuoroacetate

1-{N-[2- (am di noam nooxy) et hyl ] am no} car bonyl met hyl - 6- met hyl - 3- (2 25
[2-trifluoronethyl ph | ] et hyl am no)< pyrazi none

1-{N-[2- (am di noam nofe@r bo rrethyl 6- metNhlyl - 3- (2
[3-trifluoromethylp : razijnone, c%'

[ 2- (am di noam nooxy) &A1y Ha ar ny ,14/6\%1 yk
[4-trifluoromethyl phenyl]ethyl am no)i- pyr azi nohe,

1-{N-[2- (am di noam nooxy) et hyl ] am n& } carbonyl rret hy 1 6- met hyl -3
(2-[3, 5-di met hyl phenyl ] et hyl am no) - pyr azi none, 1 0 D E C 2002 -101 1-
{N-[ 2- (am di noam nooxy) et hyl ] ami no } carbonyl net hyl - 6-net hyl - 3- (2

i ndanyl &mi no) - pyr azl gl compqurd [‘“?Sleré?ﬁr‘?ﬁaﬁéa?ﬁ Wé’éﬂ@%'é‘tfﬁyﬂ a}ﬁhﬂB}vnzyl
car bonyl net hyl cﬁnﬁ@tlgﬁlmgfméxzangl%géuSQB tk&lﬁﬁb@l@h%@kdnh@gﬁm'n@m W’S?Hﬂy none,
1-{N-[ 2- (ami di noam nooxy) et hyl ] am no} car | met h

(2-[ ~-i ndanyl ] &t l3satia 848 py i hdhélz). 7.83 (bS 4H). 7. 12(m 4H). 6. 68 (d, 1H,J=

1.0 Hz), 4.63 (s, 2H). 3.82 (1, 2H, I = 5.4 Hz). 3.47 (m. 2H), 3.39 (g, 2H, J = 5 Hz),
2.85 (m, 2H), 2.31 (s, 3H), 2.08 (s, 3H). Mass spectrum (LCMS. ESI pos.) calcd.
10 for C,;H,,N,0,: 402.2 (M+H). Found: 402.

Example 13
1-{N-{2-(amidinoaminooxy)ethyllaminojcarbonylmetiyl-6-methyl-3-
(2-[3- methylphenyljethylamino)-pyrazinone hydrochloride

NT o) NH
l/\{/
/@\/\NJ\”/N\/U\S/\/O\N)J\NHz

15 The title compound was prepared as a pale yellow solid from 3-methylbenzy)
cyanide, in a manner analogous to Example 7. 'H NMR (400 MHz, DMSO-d,) 6
11.16 (s, 1H), 8.74 (t, 1H. J = 5.5 Hz), 7.80 (bs, 4H), 7.19 (t, 1H,J = 7.5 Hz). 7.16
(s,1H),7.12(d. 1H,J=7.5Hz), 7.03 (d, 1H, } = 7.4 Hz), 6.70 (s, 1H), 4.67 (s, 2H).
3.82 (1, 2H, J = 5.2 Hz), 3.69 (m, 2H), 3.39 (q,2H,J=5.3 Hz), 2.89 (t,2H,J = 7.6

20 Hz), 2.28 (s, 3H), 2.14 (s, 3H). Mass spectrum (LCMS, ESI pos.) calcd. for
C,H,,N;0;5: 402.2 (M+H). Found: 402.2.



1-{ N-[2-(am di noam nooxy) et hyl ] am no} car bonyl net hyl - 6- et hyl -3 10 DEC 2007
(2-f1 uorophenet hyl am no) - pyrazi none, 1-{ N-[2-(am di noam nooxy) et hyl ] am no
} carbonyl net hyl - 6- net hyl -3 10 (3, 4-di met hoxyphenet hyl am no) - pyr azi none,
1- {N-[ 2- (am di noam nooxy) et hyl ] ami no } carbonyl net hyl - 6- et hyl -3
(4-fluorophenet hyl am no) - pyrazi none, 1-{N-[2-(am di noam nooxy)ethyl]am no }
car bonyl net hyl - 6- net hyl - 3 (4- et hyl phenet hyl am no) - pyrazi none, 15 -
1- {N-[ ?- (am di ngam nooxy) et hyl ] ami no } carbonyl net hyl - 6- et hyl -3
(2- phenyl propyl am no) - pyr azi none, 1-{N-f{2-(ani di noam nooxy) et hyl ] am no }
car bonyl net hyl - 6- net hyl -3 (3, 4-di et hyl phenet hyl am no) - pyr azi none,
1-{N-[ 2- (am di noam nooxy) et hyl ] am no} carbonyl net hyl - 6- net hyl -3 20
(2- napht hal eneet hyl am no) - pyrazi none, 1-{N-[2-(am di noam nooxy) et hyl]am no
} carbonyl net hyl - 6- et hyl -3 (2, 2- di prampleriapyl am no) - pyr azi none, 1-{N
[2- (am di noam now%ﬁ;@mb&&mm&m&}eﬂﬁgk ABAoBOh b SRS 6- Riekingr-§.3 _
i ndol yl ) - et hyl am ng- BVL.azbaRRRwiphenyYeliMakdnd) PP SRR Ty BRRKkGE NI ] ani no}
car bonyl net hyl - 6- met'hyl -3
(2-[1-(4- et hyl napht hal eng)] et hyl ami no) - pyr azi none,
1-{ N-[ 2- (ani di noani AGOXy) et yI]aWar@onyl net hyl - 6- gt hyl - 3
(2-[2,4-difluorophe

-6 30

@t hyl am - [ :
1- {N-[ 2- (ani di no- N' g WHMEWnyﬂwﬁ
yl anj

AT hy
met hyl - 3- (2- [ 4- met hyl phenyl ] et | No) - pyr agi none, g a oVE ¢ zooz -102

t

{N-(2-(am di noam nooxy) et hyl ] am nw} car bonyl net hyl - 5-chl or o

nmet hyl - 3- ( phenet hyl am no) - pyrazi none,

{N-[ 2- (am di noam nooxy) et hyl ] am no} car bonyl net hyl - 5-chl or o

t hyk- 3- (2, 2- di gmenyitlet &oydpathdoyaspyiepzieB0OnEe, a Ipa{eN yellow solid from

2- (am di nohydr azj no) et hyl ] am no} car bonyl net hyl - 6- met hyl - 3
( y 2-(trihuorz)methg'/])ghenethy?;lcoho?,?n manner a¥1alogous to Exyample 8. 'HNMR

1
6
1
6
[
(400 MHz, DMSO0-d,) & 11.09 (s, 1H), 8.66 (t, IH. ] = 5.5 Hz), 7.76 (bs, 4H). 7.70
(m.2H), 7.64 (t, IH, ] = 7.5 Hz), 7.46 (1, IH.J = 7.6 Hz), 6.72 (s, 1H). 4.67 (s, 2H),
3.82(t,2H,J =35.3Hz), 3.71 (m, 2H). 3.39 (q. 2H, } =5.5Hz). 3.11 (t.2H,1= 7.3
10 Hz).2.13 (s,3H). Massspectrum (LCMS.ESI pos.) caled. for C,H,,N,O,F;: 456.2

(M+H). Found: 456.1.

Example 15
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
(2-]3- trifluoromethylphenyljethylamino)-pyrazinone trifluoroacetate

15 N\/U\ ° /[L
FiC /l‘\”/ u/\/ ~N NH,

¥ N
o]

The title compound was prepared as a white solid from
3-(trifluoromethyl)phenethyl alcohol, ina manner analogous to Example 8. 'THNMR
(400 MHz, DMSO-d,) 6 11.01 (s, 1H), 8.47 (t, 1H, J = 5.6 Hz), 7.75 (bs, 4H), 7.57
(m.4H), 6.68 (s, IH). 4.62 (s, 2H), 3.81 (t.2H, ] = 5.4 Hz). 3.57 (q, 2H, J = 6.6 Hz).
20 3.37 (m. 2H), 2.98 (t. 2H, J = 7.3 Hz), 2.10 (s. 3H). Mass spectrum (LCMS, ESI

pos.) caled. for C,;H,,N,O;F;: 456.2 (M+H). Found: 456.2.



(phenet hyl ) - pyrazi none, 1-{N 10 DEC 2002
[ 2- (am di nohydr azi no) et hyl ] am no} car bonyl net hyl - 6-nmet hyl -3 ( 1- net hy

1- 2- phenyl et hy 1)-pyrazinone, 1- {N [2-(am di nohydrazi no)ethyl]am no }

car bonyl net hyl - 6-et hyl -3 10 (phenethyl)-pyrazi none, 1- {N

[ 2- (am di nohydr azi no) et hyl ] am no } carbonyl nmet hyl - 6- met hyl - 3

(4- met hyl phenyl et hyl ) - pyrazi none, 1-{N-[2-(am di noam nooxy)ethyl]am no }
car bonyl net hyl - 6-nmethyl -3-( 1

met hyl - 2- (4- met hyl am no- 3- pyri dyl ) et hyl gfayrazi none, 15 1-{N

[ 2- (am di noam nooxy) et hyl ] am no } carbonyl net hyl - 6- net hyl - 3-(
nethyl-2-(3-pyridyl)ethyl-pyrazinone, 1-{N-[ 2- (am di noam nooxy) et hyl ] am no
} carbonyl net hyl - 6- net hyl -

cycl opropyl - 2- (3, 4- dlnethoxyphenyI)Ehhmblem&fa2|none 1-

{N-[2- (am di noam nogaxp )(ﬁhzm{)u]a@fmuﬁwg}et gqﬁmfbylm&dww {n&trmyr@ (2 20

cycl obutyl et hyl) - PEmetyipMNonly Bl o RORX YRt ckard no }
car bonyl net hyl - QY(@%PH@ é”c@é g u‘f’tyﬂ f -g??%uoroéyﬂi ) -pyrazi none, 1-{N

[ 2- (anldlnoanlno )eth I]amno}carbonylmsthyI 6- met hyl - 3- (2 (3
f l'uor ophenyl ) et hy Py >pyFax none,

[ 2- (am di noam nooxy) & anlno}carbon th | - 6- nethyl 3/JE\2

di fl uoro- 2- phenyl et hyN H
1-{N-[2- (anldlnoanlnooxy)ethyl]aqlno} arbony1r&§hyl 6- neﬂhyl ek A2
phenyl cycl opr opyl ) - pyrazi none, 1-{N o

[ 2- (am dnoam nooxy) et hyl ] am no} car bonyl net hyl - 6- net hyl - 3-(2- (4 30,

chl orophenyl ) - 2- cycl opr opyl et hyl ) - pyrazi none, 1 0 OEC 2~~? -103 1- {
N-[ 2- (asi di noam nooriy) efitey | danpsimd} ®a¥b®ﬁ¥hﬁﬂth%|-6 nah hy$olid- (2om
cycl opropyl - 2- ( 3- pyri dyl i pone, 1-

N- [ 2- (am di noafri(H B‘%W‘é‘thg‘nlsﬂ’}]eyﬂﬁ‘ie “}‘Fecéﬂ BWPM“HWO‘SS We}t:“’fﬂr/’fpl%7(2H
benzyl cyl opr opiMR RY6 BFizNORSO-d,) 6 10.98 (s, 1H), 8.45 (1. 1H, J= 5.5 Hz), 7.74 (bs. 4H),

7.66 (d,2H, J=8.1 Hz), 7.47 (d, 2H. 1 = 8.0 Hz), 6.68 (s. 1H). 4.62 (s, 2H). 3.81 (1,
2H.1=5.4Hz),3.38(q,2H.J=5.4 Hz), 2.97 (1, 2H. J = 7 Hz), 2.08 (s. 3H). Mass
10 spectrum (LCMS, ESI pos.} calcd. for C,,H,,N,O;F;: 456.2 (M+H). Found. 456.2.

Example 17
I-{N-[2-(amidinoaminooxy)ethyl]Jamino}carbonylmethyl-6-metiyl-3-
(2-13,5-dimethylphenyljethylamino)-pyrazinone trifluoroacetate

N X o] NH
e f
E/J\n/N\\//U\u/f\\//o\”/U\NI~l2

15 The title compound was prepared as a pale yellow solid from
3,5-dimethylphenylacetonitrile. in amanner analogous to Example 7. "HNMR (400
MHz, DMSO-d,) & 10.88 (s, 1H), 8.44 (1. 1H, J = 5.7 Hz), 7.68 (bs, 4H). 6.84 (s,
3H), 6.68 (s. 1H), 4.61 (s, 2H). 3.81 (t,2H,J=5.4 Hz). 2.77 (t,2H, ) = 7.6 Hz). 2.24
(s. 6H). 2.08 (s. 3H). Mass spectrum (LCMS, ESI pos.) caled. for C,,H,oN,0;:
20 416.2 (M+H). Found: 416.2.



5 1- { N-[2-(am di noam nooxy)ethyl] am no } carbonyl methyl-6-methyl-3-( 8t 200
cycl opropyl - 2- (3-fl uorophenyl) et hyl) - pyrazi none, 1- { '
N-[ 2- (am di noam nooxy) et hyl] am no } carbonyl net hyl - 6- et hyl - 3- (2

cycl opropyl - 2- (3, 4-di fl uor ophenyl ) et hyl ) - pyrazi none, 1-

N-[ 2- (am di noam nooxy) et hy] am no } carbonyl net hyl -6-nethyl-3-(2,2 10

di fl uor o- 2- phenyl et hyl am no) - pyrazi none, and pharnaceutically acceptabl e
salts thereof. 22. A conpound of claim1, wherein R conprises a

radi oactive atom 23. A conpound of clajm 22, wherein said radi oactive atom
is a radioactive iodine atom sel ected fron1|-125 I-131 and 1-123. 15 24. A
phar maceuti cal conposition, conprising a conpound of claim1 and a
pharmaceutically acceptable carrier. 25. A pharnaceutical conposition,
conprising a conpound of claim 19 agEkmgupfeargeceutically acceptable

carrier. 26. A pha W%&;ﬁﬁémﬁmwggmzmm Q&FIBBhﬁ)nE‘zﬂy%-%ﬁRPP”d of claim

21 and a 20 pharmacedtically, 2% ﬁlp,;lﬁ'? g,{?";?%dm dorie ML DO of i nhibiting
a serine protease, conprising contacti'hg the protease with a conmpound of

claim1l. 1 0 DE C_T00? -104 28. A met hod according to claim 27, wherein

said protease is |ey el astase, chynotrypsin, trypsi n,
pancreatic el astasé€ tﬁr nbl i factor Xa, tKeer m)l ysin, or
pepsin. 29. A net hoo vvherel nosal d prot ease is
thrombin. 5 30. A rrethod QEiICT™Ng t 1;;1 surface,
conpri sing coating, enbeddl ng,H adsar bi ng or ldoval ent I W attachi ng a conpound
of claim1 to said surface. 31. A fethod of treating aberrant proteolysis
due to a serine protease in a manmmal, conprising adm nistering a conpound
of claim1l to the manmal. 32. A nethod of treating thronbosis in a manmal,
conpri st ng adni ni sifber ititlg campoumbm@mma@ﬁ asl aainitd selil from 21°aminainda183. A

nmet hod of red od_co t _ni stering
a conpound of %X{i é)ef 0" the ﬁgqng 5rla%g§‘% criTHﬁlod “of ﬁgg%\/ﬁ%“ ng tonbin in
a mammal , corrﬂDMSﬁ)mg)é (Qaga (ad]rH)mwne;m; 1), %16@(jnrpmpnalbtmp4}al6r712(2 1tH), t he

e SR R 20 T2 BATPL BRindede TR LR, 35 A

phar maceut i caly dpsHEES. T oA tonw i331) NgMassppasiae eut s akbypagaelt.abl € carrier
and from about_0.1 to about m | Ilgrams of a compound of claim1l. 37. A

dosagel® or m alashdl-Ryg ¥ 7cql\é+ﬁ‘? 3boudapb®d for parenteral or oral 20

adm ni stration.

Example 19
1-fN-[2-(amidinoaminooxyjethyljaminojcarbonylmethyl-6-methyl-3-
(2-[3,4-difluorophenyljethylamino)-pyrazinone hydroclloride

F N/\‘/ o) NH
FJQ\A N/K( N\/”\ SO NJ\NHZ )

H H

15 The title compound was prepared as a white solid from
3,4-difluorophenylacetonitrile, in a manner analogous to Example 7. 'HNMR (400
MHz, DMSO-d,) 6 11.05 (s. 1H), 8.63 (t, IH.J =5.5Hz), 7.74 (bs. 4H), 7.46 (1. 1H,
J=10Hz), 7.36 (dt, 1H, J = 10.9 Hz, 8.5 Hz), 7.15 (m. 1H), 6.70 (s. 1H), 4.66 (s,
2H),3.82 (t.2H, J = 5.4 Hz), 3.66 (m, 2H), 3.38 (m, 2H), 2.91 (1. 2H, J = 7.4 Hz),

20 2.13 (s, 3H). Mass spectrum (LCMS. ESI pos.) caled. for C,jH.N,0,F,: 424.2
(M+H). Found: 424.2.



1 0 DEC 2002 -105 38. A nethod according to claim32, wherein said 10 DEC 20
thronbosis is associated with one or nore of ischema, viral infections,
stroke, restenosis, myocardial infarction, dissem nated intranuscul ar
coagul opat hy which occurs during septic shock, unstabl e angina,

di ssem nat ed i ntramuscul ar coagul ati on caused by trauma, coronary artery 5
bypass, hip replacenent, thronbolytic therapy, sepsis, henodialysis, adult
respiratory distress syndrome, rheunatoid arthritis, ulcerative colitis,

i nduration, netastasis, hypercoagul abil-69y duri ng chenot herapy, fibrin
formation in the eye, or wound healing. 39. A nethod according to claim 32,
wherein said thronbosis is associated with 10 i schem a, restenosis,
nmyocardi al infarction, coronary artery byg@;s hi p repl acenent,

t hronbol ytic therapy, or wound heal i lnp
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CAHY. AL A@ 3. A, . A A3, A 2-[Blud{nyletABakProfpyriskinblie RdrooMI®idb . ASL. A. A

. A. AH. AHF9. Al . A. A3. AU. A. A.AS. A A A@ASR A A A AS. Al . ASn 9. A Af. Ay

A% AT AQY. Al AYEA A@A9A Al 2. AGH
A& A3A‘?AA9AyNA H . A&
o

TAST. Al . ApF. A. A9, A
.AGFY. A A~ AL A
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4CJ{upje [V]c {CAIC C a c(ahc ajcalcalc
a\/] ca] caV] ca] gda géa] fé}%{;ga%g?-iczg@\ﬂcsgﬁ%%gﬂ)C?}ﬂﬁé](}ﬁﬁl&%%kﬁ%]q, § ]7.76}115%73

; ua@ wr mhe/ YT (ea]l Ha] 6H] Galidat e alsc s VP ¢aRda) € aPpdi) ¢t (mafdaV8ddincaV] ca] caV

el etiesectoall bl eSSl B o 04 ) oo o
caV] ca] ca] ca] cajudaloe &], 6B, 0a] €8] 0¢8] Fajueh]42&]3ca] ca] ca] ca] ca] ca] ca] ca]cajc
al5(x({(}((OHnNaymagw)*a***=++++|,,-G~-%m.."/=/L/}xsnid_Z]V]c]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcalca]ca]c
a] ca] ca] ca] ca] ca! L/ m | /1 Y2223F4i 4k4)§}],,4f} 657 78LI[ 9_9999! :

3o | wenheY] VI gahe fal,ﬁ,ﬁl,ml,galy alﬁﬂl,&,%;sabg,ﬂ],ﬁa],ﬁ%l&a}m cajcacajcajc
a] ca] ca] cal] ca] ca] qulz(?ﬁ GO AL G d@_ Fb% one tr: uOfv]cftcac id salt

; <<<F<<<<<= :b:::><>>>>>° Xsni ca ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] ca cal ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca]
ca! pEEEFFhFFFSGTGHHL efFHHHHHHH HHIHHz upj e [ V] ] cajigal ca] cal] ca] cal c
a) cay ca] cal ca] ca] cg U] ca] c( al g§>a] cl a] c(la] ca] ca] ca] ca] a] c”a] ca] ca] cal-ca
]ca]ca]éa]calHIII$I ‘ \kU/Iﬂra\L lwld Yje [V]]cU

ca] ca] ca] ca] ca] ca] caU] ca] caU] C ca] aU] cal ca ca] caU] ca] cal ca]ca]ca]ca]ca]c
a] c$al ca]calcalcalcalcalca -J7J;

JAJCISI\ JednJsJJJIKL@F OOTQCQ m}mnRSS#SnSzupkf "[V]]ca]caV]ca]ca]ca]ca
] ca] caU] ca] cal] ca] ca] ca] c

a] c&a] ca] ca] ca] ca] CHlect}ec anr@pod pa&atepakd dlonall d:ahﬂymycaaﬂoca]rmwyMSQSSS( TOT4T8
T>TeTOTuTTTTTTLTITTT cal ¢ ca caj ca
ca] ca] caV] ca] c‘giflclﬁ']oc ]”(?M”\é\g%/\g] %‘8]%%{&}%%‘%% é{]%c%((ﬁ%a] 1:5]’ a] I:a] La! 1N
WA Xa XXX 2-fluoro henethylammeusmithe procedures of Example 1. steps gj. 'H-NMR (300

YOYQYYYZZ" zdzZzZZ( f \E\\\] 611187 ~xsnid Z]]cal ca] cal cal ca] ca] ca] ca] calc
a] ca] ca] ca] ca] MalzeBMK)-daPdAt &3 ¢ H). 8fPdh] cal }cl c7a7]0db}]5cé bdPP€4hca] ca] cal i

i\/c\/ai\za] ca] ca] calf)ca] cg?‘ ﬁ?)ag%ggslb il sg](ﬁc;:ia éﬁg C%]?)g nglf’ca}?gafgafgafg

a] ca] cal dd: ej e2860 /fpif &f figl—l@]zg@gl)hﬂlﬂﬁhl(s;l BHL). Mass spectrum (MALDI-TOF,

Yj X 7kf K| wr mhe? a ca a ca] ca] ca
Jcal] clal] Jca] caIJ] cﬁ]cc%ﬂ}(’]c%ﬁ%‘la]”ﬁlajr’t’? l‘:‘éf gl a’]c)idff%] f%b ﬁ%&%]@ Wfﬁ% Mf n]no 1)001
pt PPP<qqq7r Rr W2g.x oV kxsdyhid il 4063 Vimad] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca ?\ga] cal calca]calcalcalcalcalcalcalcajcalrrOsss't2t5twt"u
Nuuuuu/ vhvw| vvvvv>wwwAXcxy] yyy, zzupkfal\ W] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aV] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] caV]ca] ca]ca]ca]ca]ca]cal, zzz
2722228
}viI if/({’/fi}xsni d_ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] caV] ca] caV] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca! (}ub2. B<QTz' zE' | w mhc”"Y]
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czccccccddddd"d&d(d{vqgl fa[ Ukf "[] U] cal] ca] cal] ca] ca] ca] c6al] ca] caU] caV] ca]ca -
V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] cal] cal] ca] ca
(dcddeWeueeeFf f f GgggggChHhJhOhChehghi j j j ekj kokskukk{vpke  ZUkf "[]] cal] ca] caU

] ca] caV] ca] caV] ca] ca] caU] ca] caU] caU] ca] caU] caV] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aV] ca] ca] ca] ca] ca] ca

kk! I $nBnBnzmmnnnnnoWbopq( qqqqqqq(rqrrsksss|w mhc”Ykf " []] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caV] caV] ca] ca] ca] ca] ¢gl ca] cal] ca] caV] caV] ca] ca] ca] ca] ca] c
ajcaljcaUca s2t>tAttttttttttt. uwmuuw WXWH WWXXX

X" X, x2x4x\ x@} xr mgb\ Wrhc”Ykf " []]] caV] ca] cal] ca] cal] ca] caU] ca] caV] caV] ca] ca]
ca] ca] ca] ca] ca] cal] cay ca] cal] ca] caU] ca] caU] ca] caV] ca] caV] ca] ca@Kz- {{{4] <|

F| }}}~~~~S9bElI & upkfa[ Vkf " []]]caV] cE]ma]pda]ZQa] caV] ca] caV] ca] caV] ca] ca] ca] ca

] ca] caV] ca] ca] ca] gajv:pl ealigindlminbsglaiayhsiganbsplnalfiadhesyp3Zh

J6<{vpkfa[ Vkf []]]ga) %}/%},ﬂ@}lza lﬁﬁe }:ﬁglrﬁﬁilz&adﬁﬂh@@};@é]&@ s ca] cal ca] ca
Ul ca] caU] cal] cal] ca\/] ca] caV]ca] ca]ca] ca] ca] ca] ca

#se: #c5-: ?yuj U~ytoj d Zkf/{ ]1]ca] ca] caV] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca]ca]ca
] ca] ca] ca\/] cal] ca] caV] capca] ca] ca] caV] ca] ca] ca] ca] ca] ca]ca
OR] r01MP}wr | ga\ VKkf ' 1] U] ca] cal] ca] cal] ca] cal] caV] ca] caV] ca] ca] ca] ca] ca] ca] c

a] ca] ca] ca] ca] caV] ca } gg& ggm;awcg% cav] C/a[]ica] ca] ca] ca] ca]

a] caldl.calea cal-tal a
r & ?AHIPRgi \ 1<$~yt o] e’ [U] V] ¢3] cafica] cja] caJca] c4j ca] ¢a] cam ca] ¥ caJca]ca] ca
] ca] cal] ca] ca] c
a] cal] caV] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca! $<=z| $46HI#}{vql gb]We [U V] U] ca] c
a] ca] ca] ca] ca] caU] ca] caU] caV] caV] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]caV]c
aV] ca] cg] ca] ca] ca] CI@J:Q@IC com und was prepared from 1-benzyloayvcarbonylmethyl-3.5-
#. hc"$68: =uy}{vpj d_YTj e [l] U] ca] caU] caV] caV] ca] ca] ca] ca] ca] cay ca] caV] ca]
ca] ca] ca] ca] caqle:lﬁqreé}r@atrmw@awa@] crpeatieds cw) fcaglcBxemple 1. and
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The title compound was prepared from 1-benzyloxycarbonylmethyl-3.5-
dichloro-6-methylpyrazinone. as prepared in the step f of Example 1. and
10 4-ethylphenethylamine using the procedures of Example 7, steps b-e. 'H-NMR (300
MHz, DMSO-d¢) 8 10.97 (s. 1H), 8.44 (t,} = 5.6 Hz. 1H), 7.73 (br s. 4H), 7.18 (m.
1H), 7.14 (s, 4H), 6.67 (s, 1H). 4.61 (s, 2H), 3.81 (t, J = 5.2 Hz, 2H). 3.39 (m, 4H),
2.82(t,J=7.5Hz 2H), 2.56 (4, J = 7.6 Hz. 2H), 2.07 (s. 3H), 1.16 (1, J = 7.5 Hz,
3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) Caled

15 for C,,H,oN,0,:416.2 (M + H). 438.2 (M + Na); Found: 416.2, 438.2.

Example 25
I1-{N-[2-(amidinoaminooxy)ethylJamino}carbonylmethyi-6-metiyl-3-
(2- phenylpropylamino)-pyrazinone trifluoroacetic acid salt

N7 0 NH

e

u)ﬁi/m\/u\ N/\/O\N/U\Nl-h
o]

H H

20 The title compound was prepared from I-benzyloxycarbonyimethyl-3.5-
dichloro-6-methylpyrazinone. as prepared in the step f of Example 1. and

(-methylphenethylamine using the procedures of Example 7. steps b-e. 'H-NMR
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Example 26
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-metlyl-3-
(3,4- dimethylphenethylaminoj-pyrazinone trifluoroacetic acid salt

N‘/Y o NH
(i _.r
H H H

o]

10 The title compound was prepared from 3,4-dimethylbenzyl cyanide using the
procedures of Example 7, steps a-e. 'H-NMR (300 MHz, DMSO-d,) 6 11.10 s, 1H),
8.47 (1. J=5.5Hz, 1H), 7.81 (br s, 4H), 7.55 (m. 1H), 7.03 (, ] = 7.9 Hz. 2H). 6.94
(d,J=7.8 Hz, 1H), 6.68 (s, 1H), 4.62 (s, 2H), 3.82 (1. 1 = 5.3 Hz. 2H). 3.48 (m, 2H).
3.38 (m.2H).2.78 (1. J= 7.5 Hz, 2H), 2.19 (s. 3H). 2.17 (s. 3H), 2.08 (s, 3H). Mass

15 spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) Caled. for
C,oHioN,04: 416.2 (M + H). 438.2 (M + Na): Found: 416.0. 437.9

Example 27
1-{N-[2-(amidinoaminooxy)ethyllamino}carbonylmethyl-6-metiyl-3-
(2- naphthaleneethylamino)-pyrazinone trifluoroacetic acid salt

X
RS & S S
N 0
N/J\”/ N/\\/ N NH,
H H H
o}
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8.43 (t,J = 5.5 Hz. 1H), 7.87 (m, 3H). 7.85 (s. 1H), 7.69 (br s. 4H), 7.47 (m, 3H),

6.69 (s, 1H), 4.61 (s, 2H). 3.80 (t, ] = 5.4 Hz, 2H), 3.61 (m, 4H), 3.04 (1, I = 7.2 Hz,
5 2H), 2.07 (s, 3H). Mass spectrum (LCMS, ESI) Calcd. for C,,H,,N,0,: 438.2 (M +
H): Found: 438.2.

Example 28
1-{N-[2-(amidinoaminooxy)ethylfaminojcarbonylmethyl-6-methyl-3-
(2,2- diphenyipropylaminoj-pyrazinone trifluoroacetic acid salt

N/ﬁ/ o NH
O N/H\ﬂ/ N\)I\N/\/ O\N/U\ NH,

H H H
)

The title compound was prepared from 1-benzyloxycarbonylmethyl-3,5-

10

dichloro-6-methylpyrazinone, as prepared in the step f of Example 1, and

2,2-diphenylpropylamine hydrochloride using the procedures of Example 1, steps

g-j. '"H-NMR (400 MHz. DMSO-d,) 6 10.89 (s. 1H). 8.41 (1. J = 5.4 Hz, 1H), 7.70 -
15 (brs,4H). 7.32 (m, 4H), 7.26 (m, 6H), 6.68 (s, 1H), 5.75 (m. 1H). 4.56 (s, 2H). 4.00

(d,J=5.0Hz, 2H), 3.79 (1, J = 5.4 Hz, 2H), 3.36 (m, 2H), 2.05 (s, 3H), 1.67 (s, 3H).

Mass spectrum (LCMS, ESI) Caled. for C,sH;,N,0,: 478.2 (M + H); Found: 478.2.

Example 29
1-{N-[2-(amidinoaminooxy)ethyl]amino}carbonylmethyl-6-methyl-3-
20 (2-(3- indolyl)-ethylamino)-pyrazinone trifluoroacetic acid salt

N
) NI/Y 0 NH
i
N)\ﬂ/ N/\/ N NH,
H H H

o]
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Example 30

1-{N-[2-(amidinoaminooxy)ethyllamino}carbonylmethyl-6-methyl-3-
10 (2-[1-(4-methylnaphthalene)fethylamino)-pyrazinone trifluoroacetate

O N e "
i
(YT

0

The title compound was prepared as a white solid from
1-(4-methylnaphthalene)acetonitrile., in a manner analogous to Example 7. '"HNMR
(400 MHz, DMSO-d,) & 10.94 (s, 1H), 8.45 (1,1 = 5.6 Hz, 1H), 8.33 (d, } =7.2 Hz.

15 1H), 8 04 (d.J=7.1 Hz, 1H). 7.72 (br s. 4H). 7.58 (m. 2H). 7.28 (s. 2H), 6.73 (s. -

1H). 4.63 (s. 2H), 3.82 (t, ] = 5.4 Hz, 2H), 3.57 (m. 2H), 3.40 (t, J = 6.4 Hz, 2H).
3.29(t,J = 7.3 Hz, 2H). 2.62 (s, 3H), 2.09 (s. 3H). Mass spectrum (MALDI-TOF,
a-cyano-4-hydroxycinnamic acid matrix) Calcd. for C,;H,oN,0,: 452.2 (M + H),
474.2 (M + Na); Found: 452.2,474.3.
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The title compound was prepared as a white solid from
10 2,4-difluorophenylethanol, in a manner analogous to Example 8. "H NMR (400

MHz, DMSO-d,) & 11.03 (s, 1H), 8.46 (t, ] = 5.6 Hz, 1H), 7.77 (br s, 4H), 7.34 (q,
J=78Hz, 1H), 7.18 (t,]=9.5Hz, 1H), 7.03 (t, ] = 8.0 Hz, 1H), 6 67 (s, 1H), 4.62
(s, 2H), 3.81 (t, J =5.4 Hz, 2H), 3.51 (m, 2H), 3.39 (t, ] = 5.5 Hz, 2H), 2 89 (t,J =
7.1 Hz, 2H), 208 (s, 3H) Mass spectrum (MALDI-TOF,
15 a-cyano-4-hydroxycinnamic acid matrix) Caled. for C,;H,,F,N,0;: 424.2 (M + H),
' 446 2 (M + Na); Found: 424.3, 446.5. i

Example 32
1-{N-[2-(amidino-N'-methylaminooxy)ethylJamino}carbonylmethyl-6-
methyl-3-(2-[4-methylphenyl]ethylamino)-pyrazinone hydrochloride

N/Y o NH
20 \QV\N/JI\I(N\/U\E‘/\/O\T/U\NHZ

To a mixture of the product of Example 5 (0.09 g, 0.19 mmol) and sodium
bicarbonate (0.53 g, 6.30 mmol) in N,N-dimethylformamide (10 mL) was added
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with 2 mL of 4 N HCl in ethanol, dissolved in methanol/dichloromethane. and
filtered again. The filtrate was then concentrated in vacuo giving the title compound
as a yellow solid (0.08 g, 86%). '"H NMR (400 MHz. DMSO-d,) 6 8.62 (t, 1H. I =
5.3 Hz), 7.90 (bs, 3H), 7.18 (d, 2H, ] =79 Hz), 7.11 (d. 2H, ] = 7.9 Hz), 6.70 (s.

5 1H), 4.64 (s, 2H), 3.91 (1, 2H, J = 5.2 Hz), 3.39 (q, 2H. ] = 5.2 Hz), 3.25 (s. 3H).
2.86 (t,2H, J = 7.5 Hz), 2.27 (s, 3H), 2.12 (s, 3H). Mass spectrum (LCMS. ESI
pos.) caled. for C,(H,0N,O;: 416.2 (M+H). Found: 416.2; MS/MS found 374.1
(M-C(=NH)NH.).

Example 33
10 1-{N-[2-(amidinoaminooxy)ethylJamino}carbonylmethyl-6-methyl-3-(2,2-
difluoro-2-phenylethylamino)-pyrazinone trifluoroacetic acid salt

NlA\( 0 NH,
S

The title compound was prepared from 1-benzyloxycarbonylmethy!-3,5-
dichloro-6-methylpyrazinone, as prepared in step f of Example 1, and 2,2-difluoro-2-
15 phenylethylamine using the procedures of Example 1. steps g-j. 'H-NMR (400
MHz, DMSO-d,) 6 10.89 (s. 1H), 8.46 (t. J=5.5 Hz. 1H). 7.69 (br s, 4H), 7.53 (m.
2H), 7.50 (m. 3H), 6.84 (1. J=6.5 Hz. 1H), 6.64 (s. 1H). 4.62 (s, 2H). 4.06 (dt, J=6.5.
14.4 Hz. 2H), 3.81 (1, J=5.4 Hz, 2H), 3.38 (m, 2H). 2.06 (s. 3H). Mass spectrum

(LCMS, ESI) Calcd. for C,gH,3FaN,05: 424.3 (M + H); Found 424.4.
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/& () -2t zX9YNC Tablet Preparation

10f #940%9& () -!. f#9%0%JI& () -F#%0% & ()-!)f#%09%XX& ()-!)f#9%40%00& ()-!, !
10% /& ()-'"rS4 10S s109B& () -fnl0YB& () - Y(31098& ()- 10// 10//
107/1$,2°110% / & ()rabletsZohthidifdy/ 28, 50 O0&dSA0.0 mg. respectively, of the following

active compounds are prepared as illustrated below:

S a. I-{N-[2-(amidinoaminooxy)ethyl]Jamino} carbonyimethyl-6-methyl-
3-(4-methoxyphenethylamino)pyrazinone: and )
b. 1-{N-[2-(amidinoaminooxy)ethyl]amino} carbonylmethyl-6-methyl-

3-(2,2-diphenylethylamino)pyrazinone.

TABLET FOR DOSES CONTAINING FROM

10 25-100 MG OF THE ACTIVE COMPOUND
Amount-mg
Active Compound 25.0 50.0 100.00
Microcrystalline cellulose 37.25 100.0 200.0
Modified food corn starch 37.25 4.25 8.5
Magnesium stearate 0.50 0.75 1.5
15 All of the active compound, cellulose, and a portion of the corn starch are -

mixed and granulated to 10% corn starch paste. The resulting granulation is sieved,
dried and blended with the remainder of the corn starch and the magnesium stearate.
The resulting granulation is then compressed into tablets containing 25.0, 50.0, and

100.0 mg, respectively, of active ingredient per tablet.

20 Example 35

Intravenous Solution Preparation

An intravenous dosage form of the above-indicated active compounds is

prepared as follows:
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| nj 1&10%BhB& () - m6GTUVWAI [ M4 10! ) | 9*10%¢*u# 10 10
10! @9*10%& ()-! @1 9*109BB&' ()-!hl 9*10%b&' ()-!19*10%& ()- W | wr<M4
101) 1 @O%&' ()-!'F ~ 10%&' ()-! " 10%& ()-sy310%& ()-10%&' ()-(10%& ()-08D}[9M4
10! I Lt 109%& () - 8.
110% 1\ 1& ()- !10%.L& ()- 0109%& ()-"!~10%& ()-" 10%& ()-DM'j nwU3M4 1! Ns!
10WNV& () -1 Ts! 10%+& ()-!'Lt10% [ & ()- !'Y] Lt 109%& ()- !Lt10%& ()-
| Lt 10%lcdc& ()- buV7 11F @0%| & ()-10%4| & ()-, ml0%t| & ()-0(nil0%| & ()- 10
10 10! V[ s! 10%&cfiye Do@podsAuV7 11" 109%4| & ()-! 1 10%0 O &5(9.0'mg

“1109%| T & ()-l %%BM% & ()-'[@10%4| 41 & ()- ! @ 10985 ()7, (,1c}[|vr?1 10X| X|

1

10X| X| 10X X X X & ()-{ '$K1 1109 X| & () - 115
[ ~10%}| & ()- ' ) ] 0&' (0)- N~) %40%}| & () - NN<dEM?1 mg
Sodlum Chloride 1-8 mg
5 Water for Injection (USP) g.s.to 1 mi

Utilizing the above quantities, the active compound is dissolved at room
temperature in a previously prepared solution of sodium chloride, citric acid. and
sodium citrate in Water for Injection (USP, see page 1636 of United States
Pharmacopeia/National Formulary for 1995, published by United States

10 Pharmacopeial Convention. Inc.. Rockville, Maryland (1994).

Example 36

In vitro Inhibition of Purified Enzymes

Reagents: Allbuffersalts were obtained from Sigma Chemical Company (St. Louis,
MO). and were of the highest purity available. The enzyme substrates,
15 N-benzoyl-Phe-Val-Arg-p-nitroanilide (Sigma B7632), N-benzoyl-lle-Glu-Gly-
Arg-p-nitroanilide hydrochloride (Sigma B2291). N-p-Tosyl-Gly-Pro-Lys-p-
nitroanilide (Sigma T6140). N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide (Sigma
S7388) and N-CBZ-Val-Gly-Arg-p-nitroanilide (Sigma C7271) were obtained from -
Sigma. N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide (BACHEM L-1720) and
20 N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide (BACHEM L-1770) were obtained from
BACHEM (King of Prussia, PA).
Human «-thrombin, human factor Xa and human plasmin were obtained from
Enzyme Research Laboratories (South Bend. Indiana). Bovine a-chymotrypsin
(Sigma C4129), bovine trypsin (Sigma T8642) and human kidney cell urokinase
25 (Sigma U5004) were obtained from Sigma. Human leukocyte elastase was obtained

from Elastin Products (Pacific, MO).
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K, Determinations: All assays are based on the ability of the test compound to
inhibit the enzyme catalyzed hydrolysis of a peptide p-nitroanilide substrate. In a
typical K, determination, substrate is prepared in DMSO, and diluted into an assay
buffer consisting of 50 mM HEPES, 200 mM NaCl, pH 7.5. The final
concentrations for each of the substrates is listed below. In general, substrate
concentrations are lower than the experimentally determined value for K. Test
compounds are prepared as a 1.0 mg/ml solution in DMSO. Dilutions are prepared
in DMSO yielding 8 final concentrations encompassing a 200 fold concentration
range. Enzyme solutions are prepared at the concentrations listed below in assay
buffer.

In atypical K, determination, into each well of a 96 well plate is pipetted 280
mL of substrate solution, 10 mL of test compound solution, and the plate allowed to
thermally equilibrate at 37°C in a Molecular Devices plate reader for > 15 minutes.
Reactions were initiated by the addition of a 10 mL aliquot of enzyme and the
absorbance increase at 405 nm is recorded for 15 minutes. Data corresponding to
less than 10% of the total substrate hydrolysis were used in the calculations. The
ratio of the velocity (rate of change in absorbance as a function of time) for a sample
containing no test compound is divided by the velocity of a sample containing test
compound. and is plotted as a function of test compound concentration. The data are
fit to a linear regression, and the value of the slope of the line calculated. The
inverse of the slope is the experimentally determined K, value.
Thrombin: Thrombin activity was assessed as the ability to hydrolyze the substrate
N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide. Substrate solutions were prepared at a
concentration of 32 mM (32 mM<<Km = 180 mM) in assay buffer. Final DMSO
concentration was 4.3%. Purified human ¢.-thrombin was diluted into assay buffer
to a concentration of 15 nM. Final reagent concentrations were: [thrombin] = 0.5
nM. [substrate N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide] = 32 mM.
Factor X [FXa]: FXa activity was assessed as the ability to hydrolyze the substrate
N-benzoyl-lle-Glu-Gly-Arg-p-nitroanilide hydrochloride. Substrate solutions were
prepared at a concentration of 51 mM (51<< K = 1.3 mM) in assay buffer. Final

DMSO concentration was 4.3%. Purified activated human Factor X was diluted into
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concentration was 4 3%. Purified human plasmin was diluted into assay buffer to
p y

0 DEC 101

a concentration of 240 nM. Final reagent concentrations were: [Plasmin] = § nM,
[N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide] = 37 mM.
Chymotrypsin: Chymotrypsin activity was assessed as the ability to hydrolyze

10 N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide. Substrate solutions were prepared at a
concentration of 14 mM (14 mM<< K =62 mM) in assay buffer. Final DMSO
concentration was 4.3%. Purified bovine chymotrypsin was diluted into assay buffer
to a concentration of 81 nM. Final reagent concentrations were: [Chymotrypsin] =
2.7 nM, [N-succinyl-Ala-Ala-Pro-Phe-p-mtroanilide] = 14 mM.

15 Trypsin: Trypsin activity was assessed as the ability to hydrolyze
N-benzoy!l-Phe-Val-Arg-p-nitroanilide. Substrate solutions were prepared at a
concentration of 13 mM (13 mM<< K =291 mM) in assay buffer. Final DMSO
concentration was 4.3%. Purified bovine trypsin was diluted into assay buffer to a
concentration of 120 nM. Final reagent concentrations were: [Trypsin] = 4 nM,

20 [N-benzoyl-Phe-Val-Arg-p-nitroanilide] = 13 mM., -
Elastase:  Elastase activity was assessed as the ability to hydrolyze
N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide. Substrate solutions were prepared at a
concentration of 19 mM (19 mM<< K_ = 89 mM) in assay buffer. Final DMSO
concentration was 4.3%. Purified human leukocyte elastase was diluted into assay

25 buffer to a concentration of 750 nM. Final reagent concentrations were: [Elastase]
= 25 nM, [N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide] = 19 mM.

Urokinase:  Urokinase activity was assessed as the ability to hydrolyze
N-CBZ-Val-Gly-Arg-p-nitroanilide. = Substrate solutions were prepared at a
concentration of 100 mM (100 mM <K _ = 1.2mM) in assay buffer. Final DMSO

30 concentration was 4.3%. Purified human kidney urokinase was diluted into assay
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| "P1 5 Table 1
Assay, K, (tM) (Thrombin)
Compound
(Eg.No ) ] 2 3 4 5 6
K,
10 (thrombin) 0.046 0.330 0006 0083 0.020 0.013

The results indicate that the compounds of the present invention are potent
and highly selective inhibitors of thrombin.
Having now fully described this invention, it will be understood to those of
ordinary skill in the art that the same can be performed within a wide and equivalent
15 range of conditions, formulations, and other parameters without affecting the scope
of the invention or any embodiment thereof. All patents and publications cited

herein are fully incorporated by reference herein in their entirety.
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or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:

5 W is hydrogen, R'!, R'OCO, R'CO, R'(CH,)NHCO, or (R"),CH(CH,)NHCO,
wherein s is 0-4;
R'is

R?,

R*(CH,),C(R'?),, wherein t is 0-3 and each R' is the same or different,

10 (R)(OR®)CH(CH,),, wherein p is 1-4,

(R*),(OR')C(CH,),, wherein p is 1-4,

R*C(R'),(CH,),, wherein t is 0-3, and each R" is the same or different, and
wherein (R'),, together with the C to which they are attached, can
also form a 3- to 7-membered cycloalkyl! ring,

15 R’CH,C(R'%),(CH,),, wherein q is 0-2, and each R'? is the same or different,
and wherein (R'),, together with the C to which they are attached,
can also form a 3- to 7-membered cycloalkyl ring,

R’CF,C(R'),(CH,),, wherein q is 0-2, and each R'? is the same or different,
and wherein (R'?),, together with the C to which they are attached,

20 can also for a 3- to 7-membered cycloalkyl ring,

(R»,CH(CH,),, wherein r is 0-4, and each R?* is the same or different, and
wherein (R?),, together with the C to which they are attached, can
also form a C,; cycloalkyl, C,_, bicyclic alkyl, C,,, tricyclic alkyl,

or a 5- to 7-membered, saturated or unsaturated, mono- or bi-cyclic,
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heterocyclic ring, having from one to three heteroatoms selected from
N, O, and S,
R’0O(CH,),, wherein p is 2-4;
(R?»),CF(CH,),, wherein r is 0-4 and each R'? is the same of different, and
5 wherein (R'),, together with the C to which they are attached, can
also form a 3- to 7-membered cycloalkyl, C,_,bicyclic alkyl, C,6
tricyclic alkyl, or a 5- to 7-membered mono- or bicyclic heterocyclic
ring which can be saturated or unsaturated, and which contains from

one to three heteroatoms selected from the group consisting of N, O
10 and S,

(R).CH CH,
Fﬂy:z
2
R (CHZ)S\TE ,where sisQ or 1, or

R*CF,C(R"),;
R%is
15 phenyl, naphthyl or biphenyl, each of which is optionally substituted with
one or more of C, alkyl, C, , alkoxy, halogen, hydroxy, CF;, OCF;,
COOH, CONH,, or SO,NH,, -
a 5-to 7-membered, saturated or unsaturated, mono- or a 9- to 10-membered
bicyclic ring optionally having from one to four heteroatoms selected
20 from N, O, or S, and optionally substituted with halogen or hydroxy,
C,; alkyl, optionally substituted with one or more of hydroxy, COOH,
amino, aryl, C;,; cycloalkyl, CF;, N(CH,),, -C,; alkylaryl, or
heterocycle,
CF,,
25 C,, cycloalkyl, optionally substituted with aryl,
C, ; bicyclic alkyl, or
C 0.1 tricyclic alkyl;
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R*is

RY%is

hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl,
trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, carboxamido,
-CO,R*, -CH,OR*, or OR*, wherein R*, in each instance, is
independently one of hydrogen, optionally unsaturated alkyl, or

optionally unsaturated cycloalkyl;

hydrogen or halogen;

hydrogen,

phenyl, naphthyl or biphenyl, each of which is optionally substituted with
one or more of C, 4 alkyl, C, , alkoxy, halogen, hydroxy, CF;, OCF;,
COOH, or CONH,,

a 5- to 7-membered mono- or a 9- to 10-membered bicyclic, saturated or
unsaturated, heterocyclic ring having from one to four heteroatoms
selected from N, O, or S,

C,, alkyl, optionally substituted with one or more of hydroxy, COOH,
amino, aryl, or heterocycle,

CF,,

C,; cycloalkyl,

C,.;; bicyclic alkyl, or

Co.16 tricyclic alkyl;

R’ is hydrogen, C,, alkyl, or C,, alkenyl;

R® is hydrogen, alkyl, alkenyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,

monoalkylamino(C,_)alkyl, dialkylamino(C,.,y)alkyl, or carboxyalkyl;

R’, R% R% R!® are independently hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl,

aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, or carboxyalkyl,
or R” and R®, together with the C to which they are attached, form a 3- to 8-

membered cycloalkyl group, and R’ and R are as defined above,

10 DEC 200
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or R? and R, together with the C to which they are attached, form a 3- to 8-
membered cycloalkyl group, and R and R® are as defined above,
or R” and R®, together with the C to which they are attached, form a 3- to 8-
membered cycloalkyl group, and R® and R'%are as defined above;
X is oxygen, -NR!'-, or -CH=N-, wherein R'" is hydrogen, alkyl, cycloalkyl, or aryl
and said alkyl, cycloalkyl and aryl are optionally substituted with amino,
monoalkylamino, dialkylamino, alkoxy, hydroxy, carboxy, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, aryl, heteroaryl, cyano, or
trifluoromethyl,
R*, R®and R° are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy,
alkoxycarbonyl, cyano, or -CO,R"¥, wherein

R" is alkyl, cycloalkyl, phenyl, benzyl,

i ° i\’/o R"
—0
I or \ﬂ/
o] RY o]
Rd Re

where R? and R® are independently hydrogen, C, ¢ alkyl, C, ( alkeny]
or phenyl, R’ is hydrogen, C, ¢ alkyl, C,, alkenyl or phenyl, RE is
hydrogen, C, ¢ alkyl, C, ¢ alkenyl or phenyl, and R" is aralkyl or C 4
alkyl;

n is zero to 8; and

m is zero to 6.
2. A compound of claim 1, wherein
R? is hydrogen, C,, alkyl, C,, cycloalkyl or CF;;
m is from zero to 4; and
n is from zero to 4.

3. A compound of claim 2, wherein R* is C,, alkyl.

4. A compound of claim 2, wherein R* is hydrogen or halogen.
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5. A compound of claim 4, wherein W is H or R".
6. A compound of claim 5, wherein
R'lis
RZ
5 R*(CH,),C(R"),, wherein t is 0-3 and each R'? can be the same or different,

R2C(R'%,(CH,),, wherein t is 0-3, each R'? can be the same or different and
wherein (R'?), can also form a 3- to 7-membered cycloalkyl ring with
the C to which they are attached,

R’CH,C(R'%),(CH,),, wherein q is 0-2, and each R'? is the same or different,

10 and wherein (R"),, together with the C to which they are attached,
cam also form a 3- to 7-membered cycloalkyl ring,

(R)CH(CH,),, wherein r is 0-4, R? can be the same or different and wherein
(R?), can also form, together with the C to which they are attached,
a C,, cycloalkyl, C,,, bicycloalkyl, C,, ¢ tricycloalkyl or 5- to 7-

15 membered saturated or unsaturated mono or bicyclic heterocycle
having from one to three heteroatoms selected from N, O or S,

R’CF,C(R"),(CH,),, wherein q is 0-2, and each R'? is the same or different,
and wherein (R'?),, together with the C to which they are attached,
can also form a 3- to 7-membered cycloalkyl ring, or

20 R*0O(CH,),, wherein p is 2-4;
R%is

phenyl or naphthyl, each of which is optionally substituted with one or more
of C,, alkyl, C, , alkoxy, halogen, hydroxy CF,, OCF; or SO,NH,,

a 5- to 7-membered monocyclic or 9- to 10-membered bicyclic, saturated or

25 unsaturated, ring having from zero to 4 heteroatoms selected from N,
O and S, and wherein said ring is optionally substituted with halogen
or hydroxy,

C,, alkyl optionally substituted with one or more of hydroxy, COOH, C,,
cycloalkyl, CF,, N(CH,),, -C, 5 alkaryl, or heterocycle,



109B&' () - @109B&' () -S109B&' () -, :!109B& () - Lf109B& () - 45AAAABBBz X6: / C 2000
10! #1F1098B&' () -!| =1F10%/] v] & ()-.109B& ()-! C 10%M=M' () -! ZO' 109@8B&] (O)DE!
0! Z1098B&' () - Bf BBBBBBBDbC 10! #1f y10%m&' () - 10%r& ()-0' 1 10%& ()- 10B 10B
10B: y109B& ()-L9 !1098& ()- D DDEKEXEEdBLbC
10! #! @O0%s& ()-910%r& () - 10%r& () - S_%g%r& ()-YF10%r&' () - & 10%r& () - EEEFnFFG
aBbC
10! #(s! 10%m&' ()-s' f10%m& ()-%d0%r& ()- $y10%m& ()-S"10%& ()-!c@O% ()-G G
GG H HAHBHY<. C
10mm #@° 10%EEE) of @ 10%h& () -! 0s! 10%m& () - - 10%r& () -, S10%r& () - s*f 10%n
& () - BHCHDHSHYHHHII gHC 10nm #@&@. 0% U&' () - &F @ 0% U& ()-10% U&' ()-,, m0%
U& () -' m0% U& C) cytioaikyll OptiddalllyK@dtkivid MHB aryl; and
10mm ! &91098U3U& () -t1!1910%>& ()-ts10% U& () - @0% U& ()-f!10% U&' () - & 10%
U&' () - YKKKNLESVNAEHC 10nmmi ! & ML0% U&' () -&y)!10% & ()-'"110% U& ()-f &S10%
U& () - &$-10% U&};}@}Gg%ﬁ,z&o% U&' () - NBNANGNHNI NJNYNMNr S4
10Ml0% & ()-@{I0%& ()-1 10UU

5 C,., alkyl, optionally substituted with one or more of hydroxy, COOH,

amino, aryl, heteroaryl, or heterocycloalkyl.

7. A compound of claim 6, wherein
R? is hydrogen, CH, or CH,CH;;
R* is hydrogen or chloro; and
10 W is PhCH,CH, (CH,),C, HOOCCH,, CF,CH,, (CH,),N(CH,),, PhCH,O(CH,),,
PhCH(CH,), PhCH,CH(COOH), CH,(CH,),, PhCH, H, CH,(CH,),,
CH,CH,CH(CH,)CH,, (Ph),CHCH,, PhCH,CH(CH,), PhCH(CH,)CH,,
(CH,),CH, PhCH(OH)CH,, PhC(CH,),CH,, (Ph),CHCH,, or W is
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8. A compound of claim 1, wherein R® is hydrogen.

9. A compound of claim 1, wherein X is NR'! or -CH=N-
where R'! is hydrogen or C, 4 alkyl, optionally substituted by one to three of
amino, monoalkylamino, dialkylamino, alkoxy, hydroxy, alkoxycarbonyl,
5 aryloxycarbonyl, aralkoxycarbonyl, carboalkoxy, phenyl, cyano, trifluoromethyl,

pyridyl, thiophenyl, furyl, pyrrolyl or imidazolyl.
10. A compound of claim 1, wherein X is oxygen.
11. A compound of claim 1, wherein R® is hydrogen or C, 4 alkyl.

12. A compound of claim 1, wherein R7, R%, R and R are independently one
10 of hydrogen, C,; alkyl, C¢,, ary(C, galkyl, C¢ o aryl, C, ,, hydroxyalkyl or C,,
carboxyalkyl.

13. A compound of claim 12, wherein R”, R%, R® and R'? are independently one
of hydrogen, methyl, ethyl, propyl, n-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-
hydroxypropyl, 4-hydroxybutyl, 2-carboxymethyl, 3-carboxyethyl or 4-
15 carboxypropyl, or wherein either R’ and R® or R? and R'? form a 3- to 7-membered

carbocyclic ring with the C to which they are attached.

14. A compound of claim 1, wherein R*, R” and R° are independently one of
hydrogen, C, 4 alkyl, C, ¢ alkoxy, cyano, or -CO,R* where R", in each instance, is

C,. alkyl, C,; cycloalkyl or benzyloxycarbonyl.
20 15. A compound of claim 14, wherein R?, R® and R® are independently one of
hydrogen, methyl, ethyl, propyl, n-butyl, hydroxy, methoxy, ethoxy, cyano,

-CO,CH,, -CO,CH,CH, or -CO,CH,CH,CH,.

16. A compound of claim 15, wherein R*, R and R° are each hydrogen.
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where R%-R" are defined as in claim 1.
18. A compound of claim 17, wherein
5 RY R® and R* are each hydrogen;

R is methyl: and
R" is benzyl or rert-butyl.

19. A compound of claim !, having one of Formulae I1. III or IV

R4
R3
N/J\( 0 NH
w | N /U\ n
X
~N N Ot tm N NH,
H H H
o

10 N)ﬁ/ I |
" J'Y s

N NH
N 2

or a solvate. hydrate or pharmaceutically acceptable salt thereof, whereinn’ and m’

are each independently 0-3. and R*, R*, W. X. n and m are as defined in claim 1.
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pharmaceutically acceptable carrier.

26. A pharmaceutical composition, comprising a compound of claim 21 and a
20 pharmaceutically acceptable carrier.
27.  Amethod of inhibiting a serine protease, comprising contacting the protease

with a compound of claim 1.
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=#9%% &(((4)P)|))) C*s**+-0: 1, 2p22344, 5[ 52555=6~666719~: ;
" ==' ?e @\BCDPQCH Al KiHO@SiEv@Ding to claim 27, wherein said protease is thrombin.
<=>? GA\BCDEFGHI JKLM\ICPQ?STUVV\XYZ[ \]~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~
I"#$9R' ()*+,-./0123456789:
<=>?4PBCDERH J K&ME@P@%%MW%%%LAM@@%%I Bfaéﬂrﬁeeraef@hg%%a&{nlg} ~6Ti nes
New RomanAri al Courier New'h Root Entr curren
" #$9%&' () * embefl0ibg 3G B8R or covalently attachmgacompound of cla1m 1 to said surface.
<=>? @GABCDEFCH JKLI\/NCPQ?STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
" #$UR' ()*+,-./0123456789:
<=>? @BODEFGH J Kk MNORORSTUNWNZEddifont FRSEG G0 duk ! FmORIS L6zl & -
I"#$UR' ()*+,-./0123456789:
<= >’>@\BCDEEﬁ§ﬂhﬂMLIVb@@S§hNMﬁYsZ{:M}g\g cahpaleidgiiic]dunrinopbe sthomwvaty z{ | } ~
" #$UR' ()*+,-./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

32. A method of treating thrombosis in a mammal, comprising administering a
10 compound of claim 1 to the mammal.
33. A method of reducing blood coagulation in a mammal, comprising

administering a compound of claim 1 to the mammal.
34. A method of detecting thrombin in a mammal, comprising:
(a) administering a compound of claim 22 to the mammal; and
15 (b) detecting said compound bound to said thrombin.

35. A method according to claim 30, wherein said surface is a stent.

36. A pharmaceutical dosage form comprising a pharmaceutically acceptable

carrier and from about 0.1 to about 500 milligrams of a compound of claim 1.

37. A dosage form according to claim 36 adapted for parenteral or oral

20 administration.
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38. A method according to claim 32, wherein said thrombosis is associated with
one or more of ischemia, viral infections, stroke, restenosis, myocardial infarction,
disseminated intramuscular coagulopathy which occurs during septic shock, unstable
angina, disseminated intramuscular coagulation caused by trauma, coronary artery
bypass, hip replacement, thrombolytic therapy, sepsis, hemodialysis, adult
respiratory distress syndrome, rheumatoid arthritis, ulcerative colitis, induration,
metastasis, hypercoagulability during chemotherapy, fibrin formation in the eye, or

wound healing.

39, A method according to claim 32, wherein said thrombosis is associated with
ischemia, restenosis, myocardial infarction, coronary artery bypass, hip replacement,

thrombolytic therapy, or wound healing.
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